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APPENDIX A

GEOLOGIC BORING LOGS




. BORING LOB |[Boring/Wall No: i -1 toft

1

Instailation: =zipaupy AR Site: ry 2 Project No: - - /s

Cllent/Project: /Jroef Contractor: r£1ic NLT R ING - SO poC i

Drilling Contractor: =n (isr Orillers:  piog MeCositur K TED A

Drilling Starteq: () ¢-22-23 Oriling Ended: 0 -23 -2 OSHA Protaction Lavel:

Oriling Methed: .ju:, sampling Method:  Siv T 5rccic Borehcle cla(s):  +/

Geologist: S TuciMaS TAYRC |Borehcle Coordinates: LS Altitude:
_

|

HEAD CHEMICAL

WELL LOG
SPACE SAMPLES DATA

LITHOLOGIC DESCRIPTION

OEPTH
(teet)

RECOVERY (%)
GRAPHIC LOG
USCS SOIL

Amgunt| Intervel terv,
on) | (teat) | N& i g

' CLASSIFICATION

~
R

P

o e e Co2' CrAvELLY SAiv), CRAY ANS-fve  ¥aRky — fei a
. (S FOCNLY SCRATED, ANCUWRAR, aCCSE ACONICB8ATEDS a2 0

DAMP, FukL ODOK , PROPAGLY Fieb MmATER 1AM §o -y

P NV,

way e

2'~2.8 Snl) BDARK CALENSH-GRAY iiiet SCRTED , MICALCS, -
9 - T A 5 AAMP 7 bl RECIDLD V02 € -u‘;v(ﬂp:c-ll)l(/‘tb‘ FULE QOO LS &
' . 2.8-3¢ cand AS RBCYE wiThh PLEAARY @RAVEL -
FeC=L.C AS AL Shnd & CRAVEL ,MINOR C-AY I

l

‘. \’\3" ~ (l'\; i:

- 3/ce L C-6.5 -6 BOSAND Aad GrAvL ., STy, AMNES, ColY, dian |t
989 BROWN FCO2Y RUUNDAY, PECRLY SCRTAD | NAMP

rS-2- odek JOC1)SCo.r0ATK 8
§ 3seo| 2 -7.5| ;- e o peeme

.:G

7. ¢ 77-3?"” BE=G.0 SAND AWO SKT, VikY FINE GRAWGEH SANS, MINLA ==
TO-50" | CaAy, BARK BRCWIN, Wice ROKNBED , wise Seares, DAmr | =7,
Go-rce” WAT, Fuke obcR, UNCOK SCarBATED DBUT COMESIVE




- BORING LOG

Bering/Weil No.: VMP-|

toft

Instailation:

FAIRCitidD AFG

site:  f£S-2 Project No: D& 2/ ¢

Client/Project: Arce g

Contractor: r '~ azep/nG - SCIEASE

Driling Contractor: £x) ) g s7”

Orlilers:  giox Mo Corygre & TEN MAY

Drilling Starteq:

0 9-23-432

Orlling Ended: } ¢-23-93

QSHA Pratection Level ;)

Drilling Method:

AUCEL K

sampling Method: SAuT S POOA Borehole dis ()

g

Geologist: S. Ty oA S TAywciJBorenclie Coordinates: LS Altitude:
= g
s HEAD CHEMICAL = | WELL LOG
zz | 2 SPACE SAMPLES : ga DATA
gs § LITHOLOGIC DESCAIPTION RE
-~ @
7]
& fAmount! tnterv tnterv g<
2 '5a] et | % 1T g
Acc| o4 0O =R.0 GRAVLLY SALY, CKAY (N3-4s), VRY "| 72
. o6 > ! / voaten A o
ARORLY SCKTED, AIKCUIAR, s Q0ih -l K(CK et BATED,
- " % TRV QIAnY Fral MATEK/A L p
g2 | 24-27 A Fute cder, FREG ' T TR —
o 53 20-2.5 SinT woH VARY FNECRA/KD SAKD, BaxET ol | gerony
PSe- | 53-35 | /SH A CK, wisk senTED, DAMEP Fiike COOK, FIRM ‘ Aosushe
. Geog | ypsye [Vari-| $14e 2533 T5am, GrEewmsi CrAY, FINE-CRANED =
B 1405 4 Mince SILT, ME). SCRTIC Med. KeaadED, DAMP 5
e FuU DCR .
- 3v0c | 7278~ 2.3 5)"‘5 c‘)s/«. Y SAmO, SAND IS VARY FINECRAA LD 2
i P 7 DAKIC BIZOWH, FOOTKY SCRTES , PAORLY REULLED, 7
OCOCASIR . 5. PENBCLES, DAMP, FULL OICR, UN - - 1%
- . O OiSC i I TLD. = -
J ool Risit 5570 A5 AGTT Gur AVERACT GrAils SITL WCRIAML. L -1“‘7—”
00 v ik 30
10— 2p-80 AT RECVEREY 2]

T8¢ STLT AnD C LAY, OXKK BRCWr | pESSiBRY
ORGhit) 0 RICH, WET, FIRM , FUkr 00CA
£t -5.0 QiD, GRAY, CORRSL GRAINED, Wesd

SCRTED poorly RCUKNED, WET | FUEL ¢XOF
UWCOQNSCHI AATED ‘
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' BORING LOG

Boring/Well No.

: VMP-2

tof

Instaligtion: 4, RcniILD ARG

Site: pS -2

Project No: DL 2¢§&

Client/Project:

AFCEE

Contractor: ENGINCERING - SCIENCL

Oriling Contractor: £a/. w&ST Oriters:  p/ck McCorure & TE€» MAY
Drilling Started: ) ¢-24-93 Oriling Ended: 0 7-2Y-92 OSHA Protection Level: D
Driling Methed:  Auc&r sampling Method:  Sruir  Sroows Borehcle dia{s): §
Geologist: S. TeoMAS Tayeon |Borencie Coordinates: LS Altituge:
= 8
z HEAD CHEMICAL 8 | o5 |weLL o
z=| 2 SPACE SAMPLES 3 S DATA
g! g LITHOLOGIC DESCAIPTION ¢ |pE
-
< gg.,’
Ancunt| tntervel ntery & <
B M| Meed | e | Tiieed’ 2]
A VL
2ec | C=-085 0% CLCRAVEL , CRAY | POCRMY XETED  ANCULAR | DAMP C*CC 20
- 6¥s FUks CDOR , UNECNSOMAATED , &=21SAND , CRAM, MOL |2 W I
» _ SORTING, MCY, RNDED .; BAMP , FUEL COOR UNCEN SCLDATID, A
“ ol 2 -2.8 — W TH 2l ~ AL S b PN A AS NG N o o B LD | =
‘faq T T 2~ SAND, SILTY, DARK ARCwA, FINECIAMID, MEO ROUKER™ 37
h MED. SCATNG, BAMP. FUls COOR , uki cONSOmdATED  soMe | . |
. secclvo0-4.5 | Graver N dorTom six 1twas (v2-48"). woele
(3 oR £ P dad . ) -~ \ . .
[ 7158 oz 750 40 As aBice wirw CrAIN SIZE BEORUSING Do [ |
¢ WARp, FUKL ODOR - —:’_—
T | Fecls.e-iu : - - - - e o RN 24
- 124 4-7}' VERY FINE GRAWIKA SKKD AND SILT ™ pousdey |+ 9,5
o R I MCAERATE Fv Gopd SCRTMVC, BAMP, qucovscs (ANTAL S 3,
- BUge ODCR _ cOLASIONAC PREQARS Ard CO8GLS e
- .
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-
-
-
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-
-
20
-
5
-
-
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l 2.7 | BORING LO@ [Boring/WelNes . VMP~3 _. . ... . “efd -
v e LInstenations” EAIRCHILD CAEG . site: ,v; -2. .. . |project NetprzLs v
. T - |cnentsroject: ArcpE oo Contractor: E/uc/ucéfe/a/( ~SOIENCE . T
- Oriling Contracton FA/V. WesT - : Oriers: .. Qe Mo Covnie & TED MAY
. _-© [oriing Stertee: 00 7-28-93 nnmng Ended: 00 ¢9-25-73.. OSHA Protaction Level:
7 |oriing Method:  AuCRR ... ... .. . |Sempling Method: SPaT SAoN |Borencie cim(s): o -
- Geologlat. S, THOMAS mum Borshols Coordinatas: : o LS Altltude. o
18] T mmcn. 3 g:—s‘ WELL LOG
el x| wace | sawexs ‘ o =S| DATA .
l . gi E o _ LITHOLOGIC DESCRIPTION -~ . § 8§ o
R £~ (toat) | Mo Pieed g
. R ] e o-o.s = C= 1" SANS, CRAY = GREIN . (CAKSE Cuaniedy, . Figers|a
' 11 - . ; MINCR SILT, 0026y RCUNDLS, POLRZLY SCAT- ><>< :
) . - EN, BAMP | FUEL OBOK | YNCONSC o/ BATED S
' : - boc j 2025 | PROBABLY FIL(, CKAVEL ARSO'IN SKMPLE Etnd b ‘
N ooeor |2-35 122* wo RECOVERY M BRI ESA
= Nys-so 2=4  SANA AN SET, CORRSE GRA/NED, VERY 1P00RLY | 7on 'y [ -
. S foeocy |70 . ScRTED, cecASONAL PEBOLLS, FOALY ROUNOKY, il S K .
' V1 ses |ss-eo MAMP, FUEL ODOR, UNCONSOLIBATED TG '
b ] ] e fes-re y-6  SAkd AN ST AS Aoove wam 6 Bk | TETIS -,
R o] uso |zs-#.0 LENTL OF CLEAW SAMD AT S7 “:‘:; 7 N
4 - L-& SIUTY SAKD AS ABovE T SILT /LRS- |22+ §2¢ e
. : IR I B ' I Dou WARD | FuEr ODOR_(SEGHTLY 1SS ‘
. : o STRONC  THAN Aaouc)
. . -
-
P |
, & ' * : .
l 04 |- % 3
S . B ”‘ 5 '.‘
l ) T - ’
-
S
' e I L
| 0. |




| . .; | DORING LOB “[Bering/Wet No .. . _ ... W -| N T A S
\ 7 [Inatallation ¥t oo D CAFB. sitet PS-/A. ... |ProjestNe: 7
; -~ lcuent/Projuct: Y T AFCEE .. Contractor: . ENGINEER/NG - SCIENCE 7~ ™~
| l ~ |oriiing Contracter™ E U, WEST Orilers:  Rick. MCCoplie 4 gL Feprr’
| Crilling Stertea: ) o -1g-43 . Oriting Endsd: 0 ;0-18-93 . OSHA Protaction Laval: )
. ‘ JOriiing Method: . AUGER. ..... . . .. (Sempling Method: sp.iT SPOON - . - — - |Borehole dla (s):” - e
~ |aectogist ™S Thomas TAv.oeBorancis Coordinatas: . LS Altitude: ™
. s L
) :‘,:"t: R k7 ’!:‘n."f.p.. oot . . <. 'fs e
I AL S— | 8 | 45 |weitros
z |1 seack - | saMeiEs . S| g3 | oata
. A gi Bl . LITHOLOGIC DESCAIPTION . ; Sa -
. i . . . .
i et I R g
' e ] 0—I2" S14TY SAND, AINOZ CeAVEL ART ,CEAY, Foow: SORTED, I
' - S/z bt POOR ROUNIAIO, DAL, YN CONSOLIBATED, .. .
b SR ' J20 4 SILTY SAUD, DARK AROWN, MINOR CONRSE SAND AN D {7
-2y OMY, MOb ROUNDGED FOOR SIRTTAGC, PAMA FUEL ODOK, -
. UNCONSOMA 4 TON, - : g
' o feneds T 15 Arsors F
a5 fywn- G 59-bo | 39-42 4> Ac0r . CREAN - PBROWN, MENIUM
' ¢ ZF ‘2‘33‘{ ‘szﬁ'fzﬁ ’2% é:;”s%osg'}:wo“:'/:f: lscmwcw 0oARSL ORAN, .'7’ i
MOB ROUNS, POOR SORTIC, pAM P FULL 0O, UNCORSSDLS BATEN s
18" Lpsia- gg e | S-72  Sawd, GRELuisH GRAY, Luesr oRTED , MOD. ROUNKEN i Ve
l : vMPa- BAMP, FUEL QOOR, YNCOMSOWDATD . MED, CRAIN SITL . I O
7 72-94" SAND AS ABOVE, whr AT 7' VA
. . . ——
' PSIA —VAMPd-9 IS DUPMCATE SAMPLE FOR BTEX AND ' B
. . TRPH
' . ‘.
' A . . “' R
. Z'I_al :
. f‘i =
. ' . i_ﬂ:l_;_"%‘ e
v ‘m"«;’}f_ﬂ\..f ] ey -
.., g .
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" BORING LO8

Bering/Wel No2 ... /MP=IA.  Renamed . yMP—=A. ... et A B
Project No:

¢ [instatatio: St A D oLy - AFB. site pS—-/A. ...
Cliant/Project:“**  AFCE 6 -

Contractor:

ce s '

Driing Contractorn ™ ENV . WEST

oriters: R i McCore. & TeEd May

Driling Startea: }  /0-/4-93 ..

Oriting Ended: 0 /p-/y/-93

OSHA Prataction Lavet:

b |

Driling Method: . AUGER. ...

Saapling Method: SPL(T-..SPOON ...

Borehols dia (a) {7

Geologist: *C . T HOMAS " TAYLR]
w

|Borahole Coordinatss:

) ILS Altitude: ™
. " R

“3 Arginemes 2 3."8 .., .
B GRuIcAL 8 | 45 |wew Los
=z {5 SPACE - | SAMPLES ) 3. 25 OATA .
§i ] B o LITHOLOGIC DESCRIPTION . : Sﬁ o
| B aneunt] ttere Drtery : N
h| &S| | W | T . '3
Y  CONCRETE : 4
3 bl W O-0 " NORECOVERY " —/2"; SILTY SANO, MINOR CHAY DA —a]/2
viszo) 612" BNI-BIALK, . FINE GRAWED, Mod. AN NG, X 00 SoTING LAME, Lipoo-) 5.
372 SQADATED, OCC. PERBIAS. e 3
U I 12=24" A4S ABOVE , 2 vaky FE GRAMED 5 )
: -36¢ 30-30" SILTV SAND, MRK SR ~3HACK. | VARY FIME CR 2
) B ‘lgg; 3-0-3 MOD RoUNBING, POOR SOR FING, COMMOAI CORLSESAND, DA g
a7 2q00] 18-54" UNBONSORDATED, OCC.« PEBBAES. _ .
h 343"’ 345" SAND, MIROR SILT, OUVE CRELN -BRAY, MEDIUM GRA %
ool gz 75 SAn'd, MOD . ROUNDING, M0B. SORTING. DAMP, FukL O0R | 130 }.
?l qgﬂcﬁmﬁﬂ’:ﬁ/oa seT, OuIVR = ARUWA), WD . Round- . g_— ‘
NG, Goob SORTING, DAMP, UN COUSOLINATLS, ek COOR S }— ~
SY-T0" AS ABOVE Tl
To-78" SAND ,MINOR SILT, OLIVE-BROWW, MOD . ROUNSING,
OCC. ANE. COARSE CHASTS, DOMINAKTAY MAD . CRAMITS SAND,
DAMP, STRONC R~UEL ODOR , UN(OUSORIDATED , 40OSE.
78-9L SAND 4S ALoVE , BUT DARK GRAY AND WET~
&
‘o
I - 7 )
- RY 3 > f
"'"-; ';l -
- F
. 1
’ |
s Foor Spdpiveti |
"”",%?4"‘_.:""” N ]
S % .




' DORING LOG “|Bering/Wel Not . .

VMPz] . RrnAMED TO. VMPmee ... .. |-

-

S [ A RSN

Instelation;®*“~~F21p CRILD . AFB . - . . |St& pS-iA .. mmmo:bf_-’zw

Cllent/Project:* " AFCEE

Contractorr [E=AJGINEERING - SCIENCR ¢ -

Oriling Contractor:™ Epl U, W EST

Orilers:  picW McCorKLE & Ted May

Oriling Sterted: O et 3 - 1993

Oriting Ended: 0  (Oct 13 1993  |OSHA Protaction Lava: D |

l * ¢ loruing Method: " Aucex.. .

28 Sanplng Method: Spnit Spoon) . -.-. . . |Berehsie dia(s):” 5"' |
g Geolaolih ‘:5 Tiowas TAyLos|Borancls Cocrdinatas: |Ls Altitude: ™ |
Lerde - ‘-l'“u e Pepe. - - .- E ,
CHEMICAL - ‘
. SAMPLES 4 §¢ §"5 AT
, LITHOLOGIC DESCRIPTION sg BE R

Ll ki T 33

36-92
y2-48

¢ leo-se

0-6" NO REcoveRY b~12" s/iLTY suuo BRroOwH, SAND 1§
VERY FINE QRAINED, OCC. COARSE CRANS AND CRA VEL, VERY

POORLY SORTRD , oD . xouum ORY, UNCONSCNIATESD

124" SILTY 'SAND, BARK_BROWN, VERY Poor_sertine, (OCC.
ANGYLAR GRAVEL) MOD ROUNDING, DRY LINEONSOLBATEA.
24-30% NO RECOVERY 36-36" SITY SAND WM CLAY, DARK
BROWN -BIACK, , SAND IS JERY FIRE GrANES MOh . ROUNIIC,
Mop SeRTINC, MMF UL GOOR, uﬂcodxodum) SAND /Ms
RACL nwun 70 COARSE SI2L. curr:

36-48 As AGOVE

Y§ -S4 wNe RECOVERY :
F¢-60 SAND , MINOR SILT AND C4AY, ouux. ORAY, MEDIUM
ORAING ﬂfJb MO ROUNDING, AR SART G, Fqu vorL
e, WA CONSOIDATED,

LO-bl AS ABOVE.

Lb -T2 SAND, OMVE CREEN -CRAY, SAND IS MEDIUM
QRANED, W, TH Commoal COARSE GMW: 06o0) SOR7MG,
MOD ROUNOING, BAMP, FU&h QBOR, LLOSL, Wo‘-’“’f’r‘
72-78 NO RECOVRRY

20-84 SAND M/NOR SILT, GREANISH-GRAY, MEDIUM -
GRANLD SAND, Goop s‘o/zrﬂva MO, TO Gotd ROUNVAY, occ

COARS/. GRAINS, PAMP(ALMOST WhT) , STRONG Fua.am
UNCONSOL (84768 -1

84/ -¢0 SAND AS ABove Bur AR orRAY 7D UMC‘/(
STRINED
§0-96 AS AboVE

IL'.’ .
‘2

\Hewm

e nparmsmey
108’

) ‘wm*‘»"“"‘? v

e




' e ‘IORINOLOG Boring/Well No:. .~ _VMP-3 .. . v e - “lef -
o ’:';. Imullauoﬂ:"“’"‘'*”/-‘,e;/,'pcf//‘uj«.,,4/5(3~ L Site: /’S-//} Proltct No: 952(,3
' K " Cllent/Project: 7 AFCEE . ... .. . . |Contracter; E/UG‘MIZ[/(/NG SC/IZAICL
-7 oriing COntractor: ENV. WEST . . |orilers:  frox MeConnre & Tén /%y
l - loriting Stertea: 0 /0-13~93  |OringEnded: ) ,, -3 -~g3 . . |QSHA Prataction Lavel: ;)
© " - ]Orilling Method: Aq@u L. .. |Sempling Method: Spwr. S/bo,u Borehole gla (s): " F¥°
Geologlal. S 77,10,‘143 ,_odaornholc Coordinatas: . .. . LS Altitude: ™ ° - -
LTt - .
sl mmcu ST e 8 | 2 et to
St E— o -‘5. 86 _DATA'
' S QB - LITHOLOGIC DESCRIPTION .. '_ 85 T
Gom | irsat) | Mo | TTSe’ | 3 ‘
I S R IRl PO : O~U'" NO RECOVLRY =12 " Siery SAND, HnoR GiAVEL $
o e NA T SARK BROWN, FINE CRANED O (TH OCCAS/OMNA GIMML iz 8 B ¢ .
) Lod T SORTING, MOD. GCOD ROUNNAG, ARy, UN CON S04k A TIED ? ;
T ! 1se0]20-307 | - /2-23" snry SAND AND CRAVEL, PARK BEOWHK, FINE 3
9 WAL BRAMNED JriTH ABUNOALD QRAVEL, Jlor SoRTING, MOb. DD 2
d -1 bo-bb" ROUNYNG, DAMP, IOUCMSONAArzA 2
S : ‘9700) 54~ b0 " PSIA=-| €0 , |2¢-30" NO aacouuzy 70-36" eqwu. CRAY, MINOR >
‘ S WA YMP3-{Lb=T2 " | COARSE SAMD, MOD. 60O ROUNDING, Good SERTING, 3
A | awolra-mr | b | pogye] AMP, LoOSE, UNCONSOIDATED, = 15 -
NA 36-42 AS ABOVE S =
S I Y242 S/LTY SAND, BARK Beown FINE 7O COARSE s g
4 ) GRAINED SANVA, Moo cooD aot(w.!//uc MOD. SORTING, 3 ]
' i .. . QAMP, dN CONSOLIDATED
o o Yo-s¥ -~ NO RECOVERY
10— I R I SY-00" CAAYEY SILT, BROWNISH-BINACK, M//VD( X
- SANO, MEDIUM 7O CDARSE QRAINED, MED . ROUNLMEG,
, : 2 . veu rooR SORTING, WET, Fuew aoR, UNCONSOL
I B IR I B 40-72" AS AOVVE o B
1A . _ 72578 SILTY SAND wrt C2AY, DARK BROWA, SAMUB) .. N
. w b b . /S VERY FINE. GRRINES W/TH Occ. Congse sand, ) - | - :
' 4 v o VERY FOORLY SORTED, MOD. ROANDING WP :
B B = Bl B UNCONSOLIARTTD.
_ o o 7-PY - AS ABOVE
: s $4-90 - SAND, O~IVL GREKL ~GRAY, MED, GRAWED,
4d 1 1 BO0b SORTING, MO) . GCODd ROUNDING | WET, Lo0Se-
. = UN CONSOAMTES,
= : 1 1 " . GO-94 ChrRY , BROWN , WET, FIRM BUT UNCONSOL, R I

P o
O A

*
A1
LS
¢
§
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N
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"BORING LO8 [Boring/WelNes .. . ... MW=l . i meefa TR
< |Instaation; 46 L ERIRCHILD AFB . - st PS-/3 .  |projsctNo: DET LR
* JCient/Projects™ T AFCEE .. _ |Contractors  ENGINEERING —SCUACE ™ =" ==~
Oriiing Contractor: WV . WEST” Ortiers:  Kicw MoCorkee & Bre FeLpeg
Oriling Stertea: ) /0-20-93 Oriting Ended: 0 /0-20~93 . |OSHA Prataction Lavel: )
Driing Method: ~ " Aucee.... . . . . |Samplng Method: s2/7 CApON. .- ... .. .|Borehoie dle (a)>— /]
" |Beologist: XS\ THOMAS T7AYLOR, |Borsheie Coerdinates: . |l.s Altitude: ™
I i B : NERETIRE
= - | SAMPLES _ ol 88 OATA
3 . LITHOLOGIC DESCAIPTION .~ s a2l
MR ' . Lo : 95
““'r . .8" CONCRETE ' a
O-0* NO RECOVERY b=i2" SILTY SAND AVD GRAVEL, 27,5 .
DARK. BROWN, POOR ROUNDING, o0k DRTWG, BAMP, | . 15"
UNCONSOLIDA TR A, ' o)
12180 ABOVE 5,
/8-24" SILTY SARD, MINOR CAAY, OCC . PEBBLKS, 7o
DMRK BROWN, pOMINANTLY FINE SAND wW/TH com- >
MON COARSL GRAINS, MOD. ROUNDED, POOR SORTEA, s
PSIB~) g -4 | DAMP: UNCOV SO DATES, Pst..
ywi= | g4o-72 2Y-48" AS ABove : N -
6 |gp-18 | B SY WO KL s amove R K
54 - 60" S/ATY SAND , AS A /2; .
b0- 80" SAND, MmMOR ST, GRAY, SAMD IS FINE ANO -
MEDIUM GRAINED , MOD . ROUNDBED, MO, SORTEN, (MR
70 TRACE CLAY), WET, STEOHG FUEL ODOR, UNEONSOL. )
§0 =96 C4AY pup SAUD, wiry SIET, GRAY, SAMO 1F
FINC 70 (OARSE Stz&, mOd.Roand&s, RoorR SORTED,
WET, Fdkh ODOR, FIRM BUT UMONSOLDATED, -
\ .
o
cf ]
-.\ .




e ete b mmen

“BORING LOS “[Bering/We No2_ .. ... \UMP~\ BT Eae LA
ot m;uuation:‘,'.“,‘f"’.':‘f“'“"'."Fmgcjm.,.Acg eee o .. |sne: pS=IB .. . |ProjectNe: DEZLY

Clent/Project " ' ARCER

Driling Contractor:™ " EAJY. WEST

Contractor: . . ENGlMM“UG‘SC‘ENCE R S
Critlers: Rick. McCorxpe & Ted May o

Driling Stertea: 0 jO-2(-953.

Orifing Ended: 0

QOSHA Prataction Laval: p

Drifing Method: "~ AUGER. .. . ..

. . {Sompling Method: SPLIT .S-LOON... ...

Borehols dia (3):*~" g«

TS
RSN

._ Geolagist: S THOMAS THYOR.

Sorahola Coordinatas:

] |Ls Altitude: ™

i

PR S

fiaity

L0 = 72" SAND, MINOR SILT BARK GRAY MED .ITO COARSE

QRAINED, MO . SORTING, MOV .ROANDIDL, WET AT AT-
FOM OF INTER VAL,

72-78~ SAAO, MINOR SIeT, DARI CRAf ~BAACK, MED. T
COARSE. GRAIN , MOD. WEit. SORTED, MOD . ROUNDRS ,
WET, FUEL OOOR, UNCONSOA. —LOOSE .

72~&Y AS ABovE

§4-90 SAMD AS AGOVE QUT COABE CRAIN SiZk Lom/aNT

90 -2 SAND AS ABoVE

92-96 CAAY, GRAY, wier, FIRM BUT 4NCON 50110ATCD

60" - Saweo

o, . ‘
5| B T & dé WELL LOG
¥ o LITHOLOGIC DESCAIPTION . E 85 .

Ll k4 . '3
8" comrETE
O0-0" §o RECOVIRY b“— 24" S1eTy SAMD, MINOL CiAY, '2.142 )
MINOR ORAVEL, PAR[( BROWN - BAACK, MO0 ROUIEY - 12
M. SORTED, DAMP, FHUEL TOOR, HACOHSON DATED . 710
R4-30% MO RECOVERY ‘ %
30-30" SWKTY SANO, DARK BROWW -SLACK, VERY Fin 7
PSIE~ Y s9-4o GRAINEA, MOD. SORTED , MOD .ROUNDLD, DAMP, FUEL L
yMmA - * ODOK , UNCONSONBATED b .'
e |e00t | 345 As aseve £ |
Lo Y gy-sy ' SILTY SAWD WiTH CLAY, BARK OROWN ~CRAY XD RN EAYS R
1S VERY FINE CRAINED, MO .Houmnbky, MOB. ro ruogsy . 3‘,._.._ “ o
SORTE O, SAmP, FUEL CDOR, UNBONSOLMATRS . ) :
SY~L0 " AS ABOVE . , !
75 &'




17 | DORING LOG " |Bering/Nell No2. . . ... YMP-.2 . e et v T
< (instenetion ==L Aip CH 1L .. ALB site: PS-/5 . .. mncz No: 052@7
* |cuentsprojet = " prcse Contractors  ENCWELRMNG = SCRMCE =~ ™=
Driling Contractor: ™~ EA/{/ wﬁ.cr Ortlars:  R/0K M Copxié & Ont FerdeR
Orilling Stertea: 0  /0-20-93 Qriting Ended: 0  /p-20-93. QSHA Prataction Laval:
Orilling Methed: .~ Aucex. . - - |Sampling Method: SpkL /7. Sroon ... .. |Borshole dle (al~~'“';o v oo
o Geolomn.“"“ S THOMAS Ta, /tokorlhala Cocrdinatas: » |Ls Altituge: =" i
12| 8 i weao - CHEMICAL | 8‘. - uu. Los
.- SAMPLES 3. §5 DATA
, LITHOLOGIC DESCRIPTION . § é 35
w |y MK
O=0" SILTY SAND AND CEAVEL, DARK BRUWN, SAND 15
DOMIVARTRY  F/N@ GRAINED, Comaiond COARSE GRAMS,
COMMOU TOMINON. PEIBBLES, VIRY POORLY SORTED, Moo
Q%MM?( Sa:gzt;ﬂ, UNCOK SO IBATED,
12-30 SIeTY SAwD, MINOR CHAVEL , DARK BROWN) SAND /S bort-
INANTRY FINE SRANED, CoMamON COMSE CRAMSS, TRAE ALGBLE )
SIZE GRANLH, MOD . QOUKDMNS, /’oa(m/e; 24MP - UL 000K, .
AL OWSON ATESS K
30-66" SKTY SANO, AL Mm SWD /S VERY FHNE
ORANEL, PANVE, UNCOVOUMN TR, STROME, FUEL OLXOR,
G =90 " SAND, TRACK SILT AND Ay, GRAY, MEDIUM CRAIN
SAND, FoOR 0 MOD. ROUNED, Goop SORTING, WAT B0 ,
b FLET, STRONG Futsi ODOR, UAICON SODATEESD. "
WATER AT  75.8" BGs IN Mw 208, 71#S .
LOCATION IS APRRGGMATELY 1' (tHIGHER THAN WELL
SWD STARTS AT 66" .
N
‘:; '_‘>:§§ g
A E
TP AR L PO B

»

N
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let Taat, wleet,
- s
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* BORING LOG °

Bering/Mel Nes .. . VMP-3 e e e s LR
Instedation{ W vnt = | pyprknd ARG Site: ,os ~/4 .. Prollct No: - Az‘ aéf
Clent/Project: " "~ *  AFCEE . Contractor: ENG/A/CEIZMIG—JNMJQ s
Driling Contractor: ™ "ENVU, WEST rilers: Ak McCokrse . & Ted May T
Orilling Startea: O}  /0-22-93 Oriting Ended: 0 /0-22>-%3 .{QSHA Prataction Laval: A

Orilling Method: “AuGer. .. .

. |Seapling Method: sSPv7 SROAN . ..

Boreheis dla (a):

P

Gaologul. S THONAS T"w-o&_,_ Sorahole Coordinatas:

||.s Altitude; ™ -

ho— [res—
"_."‘_t. . *#‘ rh ah; 1 * A.. .
] 4?.4 ; U ! a
183 -r*fy HEAD - CHEMICAL . ,8, = | weLL Lo
zo | x| K OPACE , '--'f,§ DATA
gz Bl LITHOLOGIC DESCAIPTION | g g
e . Drtorv g
N | s 1
0-6" STy SAND, MINOR CLAY, MUNOR CRAVEL, DARK GKows) ) ;’, .
H03 RANOED . ROR SORTES, BAME, unCON SOBATED , FUEL . Lo - )
0 ’ .
624" AS Adove 76
2448 AS AfoVL b
#o-50% AS Asove ’Z
0"~ 90" SAND, CRAY, MEO 1M CrAmgD saws, mmor | - e o
S/AT MOD . ROUMED , HOD ~Co0d SoRTink, AAM/’ Srewg | §4 = IR
FUEL OOOR, LOCSE L NEAUSOL/ DATED . A 7’ o B
90-G6" sAuY CAAY, GRAY, WAT, FIRA BuT UNCOK~ iz -
SOWDATE)), SAND IS CORRSE GRAINED AND SMALKER,
ANOGMR 70 SHCHTRY REUNDLN, YERV Poont SoR7ME. N
Fuen 020R, I IR
o , :.
R B
- . e
.'. “.- .‘_'.."
< l". ”-.f.
.4 I
.‘:’ -,_‘.'-’: .
[P ¥ . LY




'7_ =7V BORING LO@ |Boring/Wet No: L0 -1 T
v " Jinstalstion:  FA/RCHILD AFB , site 2034 Project No: AE248
' Cliant/Projact: AL CLE N Contractor:  EAG/A/€ER/NC — SCIEANCA ‘
Oriling Contractor: ZA/V. WEST . loruiers: . frcw Meloriee & T€p May
Oriiing Started: O 9/30/e3 . . Oriting Ended: 0 9/70/62 OSHA Protection Lavat: /)
l Oriing Methed: Augex. Seampling Method: SPa/7 Srpoon SBorehcie dla(s): /7'
Geologist: S. 7#omps 7AYLOR.  |Borshola Coordinates: . . LS Attitude: ~
A R
' |- ‘ &|
B | HEAD | CHEMICAL 8 | a5 | weLLLoG
' Q.S; E — LITHOLOGIC DESCRIPTION 8‘5
B Amount| Dnterv Drtorv gc
iy Goai | “treats | o | ieed’ 3
' - , - 2lo-¢" O~ " SAND AND GRAVEL, BROUN, AOD. ROUNIING, POOR SCRT- 2
-2 - : - , ING, DRY, UM CONSOLIBATED, =12 * SAND AND BRAVEL, Brouw | 4
o POOR RO DING, PooR SRTIG, DAME, QRCONSOIDATED . 5
1737 3 - Y J2 -84 NO RECOVERY 3
- 205 30-3¢0 2¢- 30" MO REeOVERy 7
u-v & 30-3L" SIATY SAND MARK BROLW, Mob .ROUNDING, MOQ. SORT - 6
: - 2q00]4g -54" /NG, BAMP, UNCON 0k DATED , 7
/50 ‘ 778 0¥- 36- 48" Ssry, SARD, 0CC. GRAVEL, BROLWM, POOR. ROUNIING, 3
A ' 5"‘ - 4 YO | yery AooR SORTING, DAMP, UNCONSOR IDATED , i /o
-0d : J . L ITETE VI= Lo -6t |yg -5y S1aty FiNE GRANED SAND, DARK BROWW, Bood SORTING, =
' ’ 49 §:5 |y, —72 |Good roUNDING, DAMP, ShICAT FUEL BBOR , UC ONSan1BATEN, :
- » 59-72" AS ABeVE. . 3
0":’ :}770 72-78 1 WO RILOOVERY s
1/ - 303|900 7P 1§y SILTY SAND , BROWKISH-BLACK, MINOR (LAY, CONEIVE, &
-10 . mob, SORTING, MOD , ROUNIYNG URMP, FUE & 0JOR ‘ g
) §Y-96" STy’ SAND, BROWA, FO0A RoUNDIG, F*TOR SORrTE, é
7 0= DAMP , FUEL ODOR, LpCONSO L/ DATED | OCC. BRAVEL /s
) . 4 i Pu~/102." SILTY SAND | SAND IS FAE GRAINED, POOR LY SORTE)
B oD . ROUNDIVG, Futr OBOR , WET, uNCONSOLBATED |
i R j02.~108" SAND MINOR ST, BROWN -BACK, Mob . SOR TIAK,
- . MOD ROUNDING, DAMP , FUEL OLOR,
40 Jof-j16 " AS ABoVE
“l 5 Do =120 (UAY, L1GHT QRO , wET, FIRM.
. ‘ * :
i | ™
A 4
] B+
|
4 ‘o
l s B i
4 |
| )




+ finstanstion: = FAIRCHILY AFB . . . . Site:. 2039  [ProjsctNe:. DE 268
. Cllent/Project: “AFCEE . .. . Contractor: ENG/NEEPRL 12—~ Ca)ENCE :
Oriting Contractorn ENV. WEST ~ |orimers: . Rick Mo TeD MAY
l . loriing Stertea: O /0-/-$3 Oriting Ended: 0 /0-/—-§= 4A Protaction Laval: D
- - fOriling Method: AUGERA . .. ... . [Sempling Method: SPLIT S$POQ ' »shole dla(s): " 37
l .. |Beclogist: S THOMAS  TAYLOr— |Borehcie Cocrdinates: . .. ._ LS Attitude;
- 18| nean CHEMICAL . ) . : | ‘dé WELL LOG
' L ER J-: SPACE |  SAMPLES : S J b - 86 DATA
EE T LITHOLOGIC DESCA! f § | 55 =
- - a- .
’ st . . i . .
¥ B Ancunt] Dnterv Interv ‘ £ <
I | oa | Vitead | Mo | et — g
Weczs
FQ-2 ~ bbb Le-12t O~6" NORECOVERY 612" S/ATY SAND , DAL RROWA, 2 2
e 1O 1 | % MOD . ROUNDING, NOD SORTWE, BRY UNCONSOLAATED, - 7= ?/
AT o p . 219" SINTY SAND wiTH C4AAY, ALK GROWN, Fook. ROUNEN] '
<y N’L o3y POOR SORTING, JAMP, UNCONSOWMTED, g
10.15__ | b - /B-29" StTY SAND, MINOR CAAY, AS ABOVE , ShIONT [UEL ODOR 3
4-6 o 2509 Y854 " 29- 30" MO RECOVELY 4
w2t 1330 30-36 SIerY SAND wirH CAAY ,AS ABOVE OCC . FERBLE ’2
0. o2 S - F6-Y2r SILTY SAND WITH CAAY, GRELNISH BROWN-BYCK oCC, 'z
= 4 PROBLES, FooRLY SORTED, POORMY ROUNBED, IAMP, fuéc ook | - V3
1c 3¢ - 0 78 -§4" UNCONSOAIDATES -
Je 2067 YL -4 AS AGVE @1 COBRLE — £
0,50 . Yf-s% AS Alove witt ANCUIAR BASANT FRACMELTS, o
=70 ‘ - SY- 4o AS AGovE 2
. = 108 1191 Lo - %24 w SAUD 1S VERY COARSE, eccC.
56 T ¢ | 240} /08¢ £S5 SANS wirk CLAY, . ¢
-0 N 713332 PEBBLES, mo§zyja£rm,ﬂoa L ROUNDED, DAMP, FHEr /"
. OAOR, UNCONSOAINATEAS . //
: 10— bb-72" AS Ado/& - o
72 -78" NO RECOVERY -
o 78- 96" AS A8ove, sury SAMD,
’ - G6-102" No REcOVERY .
. fod ~1Y* SRWD MINOR ST, WELL SORTED , MOD R OUNEN, -
o “ A DAMP FULL ODOR, uNlONSK. , GREDNSH DMRE BROCN-BIACK
' J 1 Wi~1zo* AS ABovE FUiEL opor. .
- ‘ 1 (108 -120" 15 PROBABY TANK BASE SAND USKL [OR
5“ - I /70 TANK PIT).
i .
|
|
I 81
. : K :
' 1 3 N
- . ,
1 1 -‘
- .o N




§ o cos Jeomameine: — ypp-z . Tof1
o Jinstanation:” " FAIRCHILD . AFB L site: . 2034.. .. |ProjectNo:
' - Joient/Project:  AFCEE . . |Contractor: FAGINEERING — SCIENCE.
~ - |oriung Contractor: ANV WEST orters: Kk MMeCormee & 7E) MAY
- foruing Sterted: 00 9/320/e3 . |Cring Ended: 0 G/30/p3 .. |osHaA prataction Lavel: D
I - |oruing Methed:  AUGER .. . . |Sampiing Method: SPA/T.S/AON . .. Borehcls cla(s): g
" |eeciogist: S THOWAS TR Y~OR_ |Borencie Coordinates: . L. |eS attituge: T
. -A; B s : : - ] . S
- 8| HEAD | CHEMICAL 8 | 45| weLLLoG
ze| x| WA | saeus | S S-155| oATA
., | g! g . _ LITHOLOGIC DESCAIPTION - - g aEl -
- e Rt -AU S Rk o & g
l _'1 : - Y PN 00 " N0 ALQUERY L-/%" SAND AND GRAVEL, M/NOR 3/iT, =<7z
4l e 19 b-iz DARK BRowWN, ROOK SORTING, JOOR RoulDHAS, DRY, upConsos, T ;{
37314 : 12- 241 SILTY SAKD, BROWN, M0OD - RoUADING, Mo, SORTING, Nz
-9 s I y ’ ' AAMP, uN COVSOUIAATES, ‘ -
3'3s g 27 130-36" v 2~30 Y NO RACOVERY 7
v . 30-30 " S/LTY SAND, MINOR (WAY, DARK BRoWN, Mob . S0£7ING, <15
339 - - su00] 8 -59* MOD. ROUNDIUD, DAMP , SLIBKT FULLOXIR, UNCOMSOMINNTES |z
39 i 36-ygn SILTY SAND, Beoww, MOD AOUNDMC, Mod . SORTTNG, mP §
.- S« | UNCORSONAATED s
v-¥ o 2450 . #-54" STy SAMD, MNOR £ IAY, BAMP , FUEL OAOR, MoO. SeeT ' f¢ .
375 -1 | YR N ne, mon cowwsme, weonsamsares . N e -
: 820341 78-84" I sy- o AS ABOVE, STAWED BAACLT Srrows fuékodor | @ |7 .
oo JNrHPR| 91907 | oty SIET WITH CAAY AKD SKUB A Apx GROWV, fooR . L
e 29001661027 = 7. | 90-9" | S0p7NG, Alod. Rwnd NG, BAMP, [ueL ODOR, Uicon So1. s

Lo-T2." ST AMD SAND, wITH ChAY, PARK BEOWN, Poon
SORTING, MOA. ROUNIMIG, DAMP, HEL ODOR, uNCONSOL .

72-78" s/a1Y SAND, Some C+AY, DARK RROWNISH BAACK,
POOR SORTING, POOR ROUNDNG, NRmP (M,qa_q-‘uiﬁ’
FULL OLOR , UNCONSOL/DATES ,

78-90" RS ABOVE

Qb -102* SIATY SANO, MINOR C4AY, BARK BROWN, POOR
SORTING, SOOR ROUNI MG, LOLT, FHEL ODIR, UNCONSIK,

10L-/05 " AS ABOVE

10S-108" (ULAN SAND | DARK BROWN , MO) - Goop SORTHIC
MOD. ROUNAING, WRT, FUEL ODOR, UNCORSOLIDATEY

108~/17" AS ABOVE ’ ‘

S Srow

929" ro 10" CnAY, BROWAN, IENSE
FIRM | wer.

L




BORING LOG [Berng/WeANe: .. .. VMP=3 .. _ . . ST
- instaustions—: ~FARCHILY - AFB . .. . ... Site:  BRO3{ . |Projsct No: Draps
: Client/Projact: = AFQ@E e e Contractor: . £AG,WEERNG = SCIENCE S e
.- |orising Contractors Al wesr . oriters: . Frci¢ Me v £ TES may”

" lorimng Stertea: - /0-4-~g3 . [OrilingEnded: 0 JO—~4~F7...... . ..|0SHA Prataction Level” /)
Drilling Method:  Audek - . . .. Sampling Method:  _SPu/m sAon). .. |Borshole dla (s):™ ¢«
Geologﬂ‘:«-& Tiomns JAr-o4 |Borehols Coordinates: . ) LS Altltugs:""" ’

WELL LOG

.

Y tx)

| B smao | cmmea | | B -
SPACE | . SAMPLES U -
SE SRR I LITHOLOGIC DESCRIPTION = .

USCS SOIL .

CLASSIFICATION

i Moadt| Viree e, el

CoeA 0-2 S SAWD, BROWN, POOR SORTIA:, [oonrt RLuNY -
:7} 218 | « ML, QRY, UNCCWSOnIQATED , WM CRAVEL - | 5

w\\
wal ¥
1]

2:33 36-42 » 3-Y 44 A8CEL . T e

1
PECN

i

e
BYX 0

- ¢ 75-94 - £-%  SANY, MiNO# ST, BRCON, mer . SCRTED,
L 125 MCO ROUNDIRIC, PAMP | 4 WCCWICHIS 47L0 22

- 8lwse g0

-
S-: ,§ sg-te | 7-6  AS-AoovE

) . CLAY, wiTH grAvEs, (WARD) STIFF, «wET, cdeR ,
K B 44 TP OF Fué. L
0= | *3jer-nc ’

32y

R e
i)

ﬁ .

3s

2 A

.. -
. L .
U
. . PR : &
e wf T .
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BORING LOG

Bering/Well Nou

e e

0 T et

St 2034 ...

Project No:

. . . .
| .

A Instalation: "7 FAIR CHILD | AFB -~ -
-7 Jcuent/projuct: ArcEg . .

- -

Contractor:

ENGIREERING. -=SQIENCE .0

DE2LE

~I0riling Contracter: Env. . Wreor ...

Orilimrs:

Orilling Sterted: O jo -1 -93 ..

Rl McCorxie
DOriting Ended: () ..

& T may

2 o

OSHA Prataction Laval:

D

~ loriing Method: ~ AuGer

Sanpling Method: /7 SN .

Borshols Coordinates: . .. .
R

-‘-_;_ eologlst:”"S, THOMAS TAYVOR_

PO

CHEMICAL
_SANPLES

ol '

LITWOLOGIC DESCAIPTION .

XX -

LS Altitude: ~

‘ I

CLASSIFICATION

© GRAPMICLOG
USCS SOIL

. |Borehols Sl (s):” g¥ <

WELL LOG
OATA

~
~

T

] [T ..,-:;:.,.'Nw*“we

SAoN .
REAUSAL

.




- DORING LOG"

Borlng/wcl No.

- T MR ArsA/uDoNéD

PR TR

“ 1o}

Instatlation: ~ FA/PCHILD .. AFB

e | Sitee ao:?'-/ ST

Proioct Neo: AE 266’

BEN - O "—i_
:

4 ' - ’-
o K R .
h o . . . . -
N i PO

- s .

. e .o .
i . Seoo . X P
o, .

Cliant/Projact: " ~AFCEL

-~

.. .|Contractor: . . .. .

P e

e

- |oriting Contractor EAV. WEST. .

Drilers: _R/CK l‘kCOzzu. & 77w MY

Drilling Started:

Y30/23 .. .

Oriting Ended: 0 930/e3.

OSHA Prataction Lavel: D °

Oriling Methed:  AUCER .. 0 e e

Borehole dis (s):°

Geologlst. ‘S0 THOMAS 77!YL0&

Borahole Coordinatas:

Sampling Method: SA/7 - SAON . ~e. . -

. |Ls Altitude:

s

H!AD  CHEMICAL BT 18 g WELL LOG
[} wice | et g | BE| A
S ade LITHOLOGIC DESCRIPTION AR % : 8% SRR
Angunt| terv | tatory g .
oped | “(tont) | M (g g -
= O~L WO RECOVERY ' VA
T o % b2 O=1% SILTY SALD AND GRAVES, ofouw, FAOR fuwm,
R B D RS V', PO SCRTING, A Mp, UNCORSDAIBATED . : :
R BN . '-g zg/—jo" -2 NS “‘b‘/¢17: : l (/ ’
o d » . RY-30 - Sy SAND, PARK BROWY MINOR C4AY ) DAMP, mm 2
o) 3";2 7 -5 Soering, mod , 7o aw Loy b/, Ko odon, WCW"W-- : 1% o
A B 2~ 48 S/LTY, SAND , MINOR CHAY, wtuu/"w Rouwwas, poog| . N e
N 900 1,275+ 9 -SY" siery SAMA, AP/’I&C/AGA& CHLY, MRK BRoWN, poor s ol
| “ 188 SORWNG Mod, Ro:(/lm/ma M/Vp rFUeL {)bl u”cw_‘-o‘mfa‘,';"f 2" 'i_.:—’
S 5Y-60" As ALOVE , Sﬂ/UCA QAR ? H :
4 ] 220l94-102 LO-72" ST .som_ SAND, BARK OROWN, Goob SORTIMVG, modea;w {
“d ! ,'8 OAMP UNCONSOL/SATED. v 53
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SECTION 1
INTRODUCTION

This document has been prepared by Engineering-Science, Inc. to support the
bioventing initiative contract awarded by the Air Force Center for Environmental
Excellence. The contract involves the conducting of bioventing pilot tests at 35 sites
on 23 Air Force bases across the United States.

At most sites, bioventing systems will be installed upon completion of the initial
bioventing pilot tests for the purpose of extended pilot testing. These systems will
operate for a 1-year period to provide further information as to the feasibility of the
technology at each site, and to provide interim remedial action.

This Operations and Maintenance Manual has been created for sites at which
regenerative or rotary-vane blowers have been installed for extended pilot testing.
Basic maintenance of these systems is the responsibility of the Air Force facility.
This manual is to be used by facility personnel to guide and assist them in operating
and maintaining the blower system. Section 2 provides a summary of the bioventing
system components installed. Section 3 of this document describes the blower
system. Section 4 details the maintenance requirements and provides maintenance
schedules. Section 5 describes the system monitoring that is required to forecast
system maintenance needs and to provide data for the extended pilot test. Blower
performance curves and relevant service information for regenerative and rotary-
vane blowers are provided in Appendices A and B, respectively, and data collection
sheets are provided in Appendix C.

11
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SECTION 2
BLOWER SYSTEM CONFIGURATION SUMMARY

System Type (injection, extraction)

Blower (regenerative, rotary vane)
Blower Model

Motor (Hp)
Knock-Out Chamber (yes, no)
Sampling Port (yes, no)

Inlet Temperature Gauge (range)

Inlet Pressure/Vacuum Gauge (range)
Inlet Filter (part no.)
Outlet Temperature Gauge (range)

Outlet Pressure/Vacuum Gauge (range)

Pressure/Vacuum Relief Valve Set @ (give unit of measure)

- R T U N B B N TE EE aE e
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SECTION 3
BIOVENTING SYSTEM OPERATION

3.1 PRINCIPLE OF OPERATION

Bioventing is the forced injection of fresh air, or withdrawal of soil gas, to
enhance the supply of oxygen for in situ bioremediation. Either a pressure (air
injection) or vacuum (vapor extraction) blower unit is used to inject or withdraw air
into or from the soil, thereby supplying fresh air with 20.8 percent oxygen to the
contaminated soils. Once oxygen is provided to the subsurface, existing bacteria will
proceed with the breakdown of fuel residuals.

At a
blower system has been installed.

32 SYSTEM DESCRIPTION
3.2.1 Blower System

A blower powered bya horsepower direct-drive motor is
the workhorse of the bloventmg system. This blower is rated at a flow rate of __
standard cubic feet per minute (scfm) at a pressure of ; however, the
actual performance of the blower will vary with changing site condmons As
installed, the blower was producmg an estimated flow rate of ___ scfm at a pressure
of . Vapor extraction systems may include an inlet knockout chamber for
water condensatlon All systems include an air filter to remove any pamculates
which are entrained in the air stream, and several valves and monitoring gauges
which are described in the next section. A schematic of the blower system installed
at is shown on Figure 3.1. Corresponding
blower performance curves, and relevant service information are provided in
Appendices A and B.

322 Monitoring Gauges

The bioventing system is equipped with vacuum and pressure gauges,
temperature gauges, and a samplmg port (vapor extraction only). Generally, gauges
have been installed on the air injection system at the following locations: a vacuum
gauge in the inlet piping and a pressure gauge in the outlet piping. For vapor
extraction systems gauges are generally installed as follows: vacuum gauges in the

3-1
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inlet piping and at the kﬁock-out chamber (as applicable), and a pressure gauge
in the discharge piping. See Figure 3.1 for the locations of the gauges installed on
the blower system at this site.

Temperature gauges may be located at the inlet and outlet of the blower system.
These gauges are used to monitor the inlet and outlet temperature to determine the
change in temperature across the blower. For air injection systems, ambient air
temperature should be used when an inlet temperature gauge is not present. For
vapor extraction systems, the inlet temperature is also used as an estimate of soil gas
temperatures in the contaminated soil zone. See Figure 3.1 for the location(s) of
the temperature gauges installed on the blower system at this site.

A sample port is located in the discharge piping on the outlet side of vapor
extraction systems only. This sample port is used to collect offgas that is analyzed
for carbon dioxide/oxygen and volatile organic compound concentrations. See
Figure 3.1 for the location of the sampling port installed on the blower system at this
site.

A7-1-713
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SECTION 4
SYSTEM MAINTENANCE

Although the motor and blower are relatively maintenance free, periodic system
maintenance is required for proper operation and long life. Recommended
maintenance procedures and schedules are described in detail in the instruction
manuals included in Appendices A and B and briefly summarized in this section.

Filter inspection and knock-out chamber draining (as applicable) must be
performed with the system turned off. To re-start the motor, open the manual air
dilution valve (red handle) to protect the motor from excessive strain, start motor,
and slowly close dilution valve. If the handle has been removed from the manual air
dilution valve, do not open the valve or otherwise change the setting (it has been
pre-set for a specific flow rate) before re-starting the blower.

4.1 Blower/Motor

The blower and motor are relatively maintenance free and should not require
any periodic maintenance during the 1-year extended testing period. Both blower
and motor have sealed bearings and do not require lubrication.

42 KNOCK-OUT CHAMBER

This section applies only to vapor extraction systems equipped with moisture
knock-out chamber. To avoid damage caused by passing liquids solids through the
blower a knock-out chamber has been installed in-line before the blower.

Free liquid should not be pumped through the blower. The knock-out chamber
installed in-line before the blower intercepts entrained liquid, preventing damage to
the blower. The knock-out chamber should be drained into an appropriate
container once a month for the first few months and at less frequent intervals
thereafter, if it appears that this will be sufficient to keep liquid from building up in
the knock-out chamber. Condensation generally increases during the cold winter
months. A facility employee should determine the best schedule for draining the
knock-out chamber. The knock-out chamber can be drained by turning the system
off and removing the cap or opening the valve at the base of the knock-out chamber.
When all of the liquid has drained out, the system can be turned back on. It is
recommended when re-starting the system that the air dilution valve (red-handled
valve) be opened to protect the motor from excessive strain. If oily, drained liquids
should be disposed of in an oil /water separator.

A7-1-73
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43 AIR FILTER

To avoid damage caused by passing solids through the blower, an air filter has
been installed in-line before the blower. The filter element is paper and is
accompanied by a polyurethane foam prefilter. The filter should be checked weekly
for the first 2 months of operation. Again, a facility employee should determine the
best schedule for filter replacement. The polyurethane prefilters can be washed
with lukewarm water and a mild detergent. Paper filter elements should never be
washed, but should be disposed of and replaced as necessary. When the pressure or
vacuum drop across the filter is above 15 inches of water, a dirty filter element
should be suspected, and cleaning or replacement should be performed.

To remove the filter, loosen the three clamps or the wing nut, lift the metal top
off the air filter, and lift the air filter from the metal housing. Remove the
polyurethane prefilter (if applicable) and wash before replacing. When replacing
the filter, be careful that the rubber seals remain in place.

The filter element is manufactured by Solberg Manufacturing, Inc. in Itasca,
Illinois. Their telephone number is (708) 773-1363. Additional filters can also be
obtained through Engineering-Science, Inc. in Denver, Colorado. The ES contacts

are Mr. Brian Blicker and and they can be reached at (303)
831-8100. The filter model number is , and the number
for the replacement element is . It is recommended that

keep at least one spare air filter at the site, four spare
filters were supplied with the blower system.

4.4 MAINTENANCE SCHEDULE

The following maintenance schedule is recommended for this system. During the
initial months of operation more frequent monitoring is recommended to ensure
that any startup problems are quickly corrected. A daily drive-by inspection is
recommended during the initial 2 weeks of operation to ensure that the blower
system is still operating with no unusual sounds. Data collection sheets that can be
used to record maintenance activities are included in Appendix C.

Maintenance Item Maintenance Frequency
Filter Check once per month, wash or replace as

necessary (see Section 4.3).

Knock-out chamber Drain once per month initially, then
periodically (see Section 4.2).

4.5 MAJOR REPAIRS

Blowers systems are very reliable when properly maintained. Occasionally, a
motor or blower will develop a serious problem. If a blower system fails to start,
and a qualified electrician verifies that power is available at the blower or starter,

A7-1-73
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i the Engineering-Science, Inc. site manager should be
. calledat (__) . ES is responsible for major repairs during the first year
’ of operation.

!
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SECTION §
SYSTEM MONITORING

5.1 BLOWER PERFORMANCE MONITORING

To monitor the blower performance, vacuum, pressure, and temperature will be
measured. These data should be recorded weekly on a data collection sheet
(provided in Appendix C). All measurements should be taken at the same time
while the system is running. Because the system is loud, hearing protection should
be worn at all times.

5.1.1 Vacuum/Pressure

With hearing protection in place, open the blower enclosure and record all
vacuum and pressure readings directly from the gauges (in inches of water or psi).
Record the measurements on a data collection sheet (Appendix C).

5.1.2 Flow Rate

The flow rate through the vent well and soils can be calculated when the inlet
vacuum and outlet pressure of the blower are known. This pressure change across
the blower (vacuum + pressure) can be compared to the performance curves for the
blower in Appendix A or Appendix B to determine the approximate flow rate.

5.1.3 Temperature

With hearing protection in place, open the blower enclosure and record the
temperature readings directly from the gauges in degrees Fahrenheit (°F). Record
the measurements on a data collection sheet (provided in Appendix C). The
temperature change can be converted to degrees Celsius (°C) using the formula °C=
(°F-32)X5/9.

53 MONITORING SCHEDULE

The following monitoring schedule is recommended for this system. During the
initial months of operation, more frequent monitoring is recommended to ensure
that any start up problems are quickly corrected. Data collection sheets have been
provided to assist your data collection and are included in Appendix C.

5-1
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. Monitoring Item nitoring Fr n
: Vacuum/Pressure Daily during first week, then once per week.
. Temperature Daily during first week, then once per week.
5-2
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GAST

Post Office Box 97

Ph: 616/926-6171
Fax: 616/925-8288

Benton Harbor, Michigan 49023-0097

Maintenance Instructions for Gast
Standard Regenerative Blowers

§
§ y,
N N
NI
For original equipment manufacturers
special models, consult your local distributor
Gast Mfg. Corp. Gast Mfg Corp. Brenner Fledler. & Assoc.
2550 Meadowbrook Rd. 505 Washinglon Avenue 13824 BenHey Place

Benton Harbor MI. 49022 Carisiadt, N. J. 07072
Ph: 201/933-8484
Fax: 201/933-5545

Ph: 616/926-611
Fax: 616/925-8288

Wainbee, Limited

215 Brunswick Drive

Pointe Cialre, P.Q. Canada H9R 4R7
Ph: 514/697-8810

Fax: 514/697-3070

Ceritos, CA. 90701
Ph: 213/404-2721
Fax: 213/404-7975

Gast Mfg. Co. Umited.
Halifax Rd, Cressex Esiate
High Wycombe, Bucks HP12 35N

‘Ph. 44494 523571

Fax: 44 494 436588

Walnbee, Umlied

121 City View Drive

Toronto, Ont. Canada M9W 5A9
Ph: 416/243-1900

Fax: 416/243-2336

Japan Machinery Co. Lid.
Central PO Box 1451
Tokyo 100-91 Jopan

Ph:  813/3573-5421
Fax: 813/3571-7865
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Kkegenerarive biowers

For Soil Remediation o260 ctm

1)

QQ GAST

Product Dimensions Metric (mm) U.S. Imperial (inches)

R4, R5, R6P Series

Model A B C D E F G R I J

K

£t M NO

RATION-50 157 43 360 95 72 316 313 5 101 25 27 24 28 1% 1
6.18 1.68 14.16 3.75 2.85 12.44 12.31 1.98 3.95 8.86 8.93 10.00 11.73 6.88 M

MODEL R4 SERIES
48" H,0 MAX. VAC,, 88 CFM OPEN FLOW

MODEL RS SERIES
60" H,0 MAX. VAC,, 145 CFM OPEN FLOW

MODEL REP SERIES
90" H,0 MAX. VAC.,, 260 CFM OPEN FLOW

PRODUCT FEATURES

* Explosion-proof motors UL (class 1, group D;
class 2, groups F & G)

« Sealad air stream
« Rugged construction
+ Low maintenance

RA3I0PS0 157 43 360 95 72 316 313 S0 101 25 27 24 2B M 1
6.18 1.68 14.17 3.75 2.84 12.44 12.31 1.3 3.95 8.86 8.3 10.00 11.73 6.88 .4

RS325R-50 176 46 423 114 9

361 344 60 121 260 262 298 IO W 1§
7.00 1.82 16.66 4.50 3.58 14.22 13.56 2.38 4.75 10.25 10.31 11.75 13.78 7.19 88

REP3SSR-50 248 80 482 140 137 438 428 o4 127 -

0 B & 2% 1

9.77 3.15 18.98 5.51 5.3 17.25 16.87 2.50 5.00 - 11.42 12.80 18.21 10.12 .50 |-

Mode! R4 Series ¢

Model RS Serles —@-

Mode! RGP Series c

i

L1

7
)

. —f —41—D—
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RECOMMENDED ACCESSORIES

« Inlet fiter AJ151G
(Reducing fiter plumbing from 24" to 114" is needed to
accommodats filter on R4 and R5 modeis.)

* Relief vaive AG258 :

* Vacuum gauge AE134

T H

NOTE: These units with explosion-proof motors are designed specifically for qualified OEMs In the soll remediation industry. They are not
cknowledgement from an authorized empioyee of Gast Manutacturing Corporation.

intended to be applied for other uses without written a
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Part Name R1 R2 R3 R4 RS R6 RSP  R6PP/R6PS  R7
) #1 Cover AJIOIA | AJIDIB AN0IC AJ101D AJIDIEQ [ANO0IF  |ANI0IK (2)AJI0IKA | AJI101IG
| #2 Stopnut BC187 BC187 BC18] BC181 BC181 BC18] BC181] (2)BC182
13 impelier AJI02A | AJI02B@ | AJI02C AJ1020D AJI02E AJI102FR_[ AJ102K IAJIO2KA | AJIO2GA
. #4 Square Key AH212C | AH212 AB134A AB134D AB134 AB134 AB136 (2)AB13S AC428
#5 Shim Spacer(s) AJ132 AEL84-3 AJ109 AJ109 AJ109 AJ116A_ [AJ116A AJ116A AJ110
#4 Retalning Ring  AJ145 AJ145 AJ149 AJ149
#7 Housing AJICIA | AJI0IBQ | AJI03C AJI103DR AJI0JE AJI03F 1 AJ103K AJ103KD AJI03GA
) #8 Muftler Box ) AJI04E AJI104F
| #9 Spring AJ113DR AJNADQ [AJIIIFQ [AJNIIFQ AJ113G
' #10A Foam (AIAJ112A | (HHAJ112B | (A)AN12C [(4)AJ112DS | (4)AJVI2ER [(S)AJTI12F] (B)AJ112K (8)AJ112GA
#108 Foom (2)AJ)112BQ (HAJI12CQ ()AITI2DR | ()AJNI2E
#11 Mutfier Extension/
| AdapterPigle AJIOAH | AJIOSBQ [ AJI0ACQ  [ALI0ADQ ANQREQ  TAJIODAFQ | AJ104K AJIO4GA
l Shim Kit K396 X394 K395
. MOTOR CHART
REGENAIR MOTOR SPECIFICATIONS
MODEL MOTOR 60 HZ 50H2 .
NUMBER NUMBER VOLTIS VOLIS PHASE No lubrication needed at start up.
Bearings lubricated at factory.
. * Motor Is equipped with alemite fitting.
Ciean tip of fitting and apply grease gun.
Use 1to 2 strokes of high quailty ball
bearing grease.
' Consistency Type Typical
Grecse
_ Medium Uthium Shel Dolium R
' Houss of service Sugpesied Reiube
peryear interval
\J
' RedsEAg L 5.000 3yecn
Continual NormalApplcation 1 yeor
Seasonal service mofor 1 year beginning
Idie for 4 months or more of season
.................. 6 months
Con omblents,
. dirty or mokst applications.
q R6PP/REPSITIOM JD1100 208-230/460 220/380-415 3
A '




60 HZ FLOW DATA (CFM)

All performance figures relate to stock models. A few high
pressure units may be avallable. Consult your local distributor.

Regenalr PRESSURE Maximum
Model ‘ Pressure

Number 0"H20 20°'H20  40°H20  60°H20 80"H20  100°H20 “H20*

ROPS31IOM 265 258 252 244 236 226 170

Regenair VACUUM : Maximum
Model Vacuum
Number 0°H20 20°H20  40°H20  60°H20 80°H20 “H0°

ARAMAAAAALA,

*This number indicatles the maximum static pressure differenticl recommended (with cooling air still
flowing through unit). In general, units Thp or less can be dead headed. Check wﬂh local ropresontuhvo
or distributor to verity which models apply. .

Operation of the blower above the recommended maxdmum duty will cause premature failure due to
the buld up of heat damaging the components.

Performance data was determined under the following conditions:

1) Unit In a temperature stable condition,

2) Test conditions: Inlet ok density at 0.075ibs. per cubic foot. ROOC{68CF}, 29.92 in. Hg{14.7PSIA}).

3) Norma! petformance variations on the resistance curve within +/- 10% of supplied data con be
expected.

4) Specifications subject to change without nofice.

5) Ali performonce at 0Hz operation.
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Post Office Box 97 . AKBllRev.E

Benton Harbor, Ml. 49023-0097
Ph: 616/926-6171
Fax: 616/925-8258
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INSTALLATION
AND OPERATING
INSTRUCTIONS
FOR GAST
HAZARDOUS
DUTY REGENAIR
BLOWERS

-... -:8‘,-‘-.& q~

m anslruchon -opplies 10 Jhe Jollowmg? |

Fmodels TONLY: 2R3105N-50,R4110N-50;

.
.
.
.
i
*
'
!|

3t
3&431 DP—SD J#RAP115N-50,2R5125Q-50
@5325!!—50 %R6130Q-50,%R6P155Q-50;
&635012-50 ‘R6P355R-50 and R7100R-50%:
Gast Authorized Service Facllities are Located in the locations listed below
Gast Manufocturing Corporation  Gast Manufacturing Corporation
805 Washington Avenue 2550 Meadowbrook Rood
Caristodt, N. J. 07072 Benton Harbor, Ml. 49022
Ph: 201/933-8484 Ph: 616/926-8171
Fax: 201/933-5545 Fax: 616/925-8288
Brenner Fledler & Associates  Wainbee Limited Walnbee Limited Japan Machinery Gast Manutacturing Co. Uid.
13824 Bentiey Place 215 Brunswick Bivd. 5789 Coopers Ave,  Central POBox 1451  Hallfax Road, Cressex Estale
Ceritos, CA. 90701 Pointe Cialre, Quebec  pississauga, Onfario  TOYko 100-91, Japan  High Wycombe, Bucks HP12 3SN
Ph: 213/404-2721 Canada H9R 4R7 Canoda LAZ 356 Ph: 8133573-5421  England
Ph: 800/843-5558 Ph: 514/657-8810 Ph: 416/243-1900  Fax: 8133571-7896  Ph: 44 494 523571
Fax: 213/404-7975 Fax: 514/-497-3070  gax. 416/243-2336 Fax: 44 454 436588
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Safely
A’Ihns Isthe safety alert symbol. Whenyou see this symbol, personal injury is possible. The degree of injury is shown by the following

nal words: Y
DANGER: Severe Injury or death will occur if hczard ks ignored.  «
WARNING: Severe injury or death can occur if hazard s ignored.
CAUTION: Minor injury or property damage can occur of hazard s ignored.
Review the following information carefully before operating.
General Information
A DANGER: Do not pump flkammable or explosive gases or operate in an atmosphere containing them. Ambient temperature
for nomal operation should not exceed 40 degrees C (105 degrees F). For higher ambient operation, consult the factory.
Blower performance k reduced by the lower atmospheric pressure of high altitudes. If it applies to this unit, consult a Gost
distributor or the factory for detalls.
Installation
AWARNING: Electric Shock can result from bad wiring. Wiring must conform fo all required safety codes and be nstalled by a
qualified person.
Grounding is required.
TheGostRegenoublowerconbehstclledhmyposﬂm The flow of cooling air over the blower and motor must not be
blocked.
PLUMBING - The threaded pipe ports are designed as connection ports only and will not support the plumbing. Be sure to use
the same or larger sze pipe and fittings to prevent air flow restriction and over-heating of the blower. When installing plumbing,
be sureto use a small amount of pipe thread iubricant. This protects the threadsin the aluminurm blower housing. Dirt and chips,
often found in new plumbing, should not be allowed to enter the blower.
NOISE - To reduce noise and vibration, the unit should be mounted on a solid surface that will not increase sound. The use of
shock mounts or vibration isolation material isrecommended. i needed, inlet or discharge noise can be reduced by attaching
muffler assemblies (see accessories).
ROTATION - The Gast Regenair blower should only rotate clockwise as viewed from the electric motor side. This is marked with
cnarrow in the casting. Proper rotation can be confired by checking air fiow at the IN and OUT ports. On blowers powered
by a ttvee phase motor, rotation is reversed by changing any two of the three power wires.
Oporaflon
WARNING: Solid or iquid material exmng the blower or piping can cause eye damage or skin cuts. Keep away from aif stream.
CAUTION: Atach blower to solid surfoce before starting. Prevent injury of domage from unit movement.
Air containing solid particles or liquid must pass through a filter before entering the blower (see occessories st for filter
suggestions). Blowers must have mufflers. filters, other accessories and all piping attached before starting. Any foreignmaterial
passing through the blower may cause intemal damage.
A CAUTION: Outlet piping can bum skin. Guard or limit occess.
Mark *CAUTION Hot surfoce. Can cause burns.”
Air temperature increases when passing through the blower. Whenrunat duties above 50in. H;O, metal pipe may be required
for hot exhaust air.
The blower must not be operated above the imits fot continuous duty. *Standard’ R1, R2, R3 ond R4 can operate continuously
with not air flowing through the blower. Other units can only be run at the rating shown on the model number kebel. Do not
close off inlet (for vacuum) or exhaust (for pressure) to reduce extra air flow. This could couse added heat and motor load.
ACCESSORIES - Gast pressure gauges AJ496 or AE133 and vacuum gauges AM97 or AE134 show blower duty. The Gast
pressure/vacuum relief valve, AG258, will imit the operating duty by admitting or refieving air. It also allows full flow through
the blower when the relief valve closes.
Servicing
AWARNING: Disconnect electric power before servicing. Be sure rotating parts have stopped. Electric shock orsevere cuts can
resull, Inlet and exhaust fitters need occasional cleaning or replacement of the elements. Failure 1o do so will result in more
presswe drop, reduced air flow and hotter operation. The outside of the uni requires cleaning of dust and dirt. The inside of
the blower also may need cleaning to remove material coating the impeller and housing. if not done, the buildup can couse
vibration, hotler operation and reduced flow. Noise absorbing foam in the mutfiers may need replacement.
KEEP THIS INFORMATION WITH THE BLOWER. REFER TO IT FOR SAFE INSTALLATION, OPERATION OR SERVICE.

TROUBLESHOOTING




' . OPERATING AND MAINTENANCE INSTRUCTIONS

. SAFETY
This is the safety alert symbol. When you see this symbol
personal injury is possible. The degree of injury is shown
! by the following signal words:
DANGER Severe injury or death will occur if hazard is
_ ignored.
WARNING Severem;uryordeathcanoccunfhazard:s
ignored.
/is CAUTION Minori injury or property damagecanoccunf
hazard is ignored.

" Review the following information carefully before oper-

l at'mg.

: GENERAL INFORMATION
This instruction applies to the following models ONLY:
R3105N-50, R4110N-50, R4310P-50, R4P115N-50,
' R5125Q-50, R5325R-50, R6130Q-50, R6P155Q-50,

' R6350R-50, R6P355R-50 and R7100R-50. Theseblowers
are intended for use in Soil Vapor Extraction Systems.
Theblowers are sealed at the factory for very low leakage.

« They are powered with a U.L listed electric motor Class
1 Div. 1 Group D motors for Hazardous Duty locations.
Ambient temperature for normal full load operation
should not exceed 40° C (105° F). For higher ambient
operation, contact the factory.

l Gast Manufacturing Corperation may offer general ap-
* plication guidance: however, suitability of the particular

blower and/or accessories is ultimately the responsibil-
' ity of the user, not the manufacturer of the blower.

INSTALLATION

l DANGER Models R5325R-50, R6130Q-50, R6350R-50,
» R5125Q-50, R6P155Q-50, R6P355R-50 AND R7100R-50
use Pilot Duty Thermal Overload Protection. Connect-
ing this protection to the proper control circuitry is
mandated by UL674 and NEC501. Failure to do so could/
" say result in a EXPLOSION. See pages 3 and 4 for

! recommended wiring schematic for these models.

A, WARNING Electric shock can result from bad wiring. A
qualified person must install all wiring, conforming to
l all required safety codes. Grounding is necessary.

WARNING This blower is intended for use on soil vapor
extraction equipment. Any otheruse must be approved in
b writing by Gast Manufacturing. Corp. Install thisblower
~ in any mounting position. Do not block the flow of
cooling air over the blower and motor.
PLUMBING - Use the threaded pipe ports for connection
* only. They will not support the plumbing. Be sure to use
g the same or larger size pipe to prevent air flow restriction
and overheating of the blower. When installing fittings,
be sure to use pipe thread sealant. This protects the
threadsin the blower housing and prevents leakage. Dirt
l and chipsareoften found in new plumbing. Do notallow
them to enter the blower.

NOISE - Mount the unit on a solid surface that will not
increase the sound. This will reduce noise and vibration.
We suggest the use of shock mounts or vibrationisolation
material for mounting.

ROTATION - The Gast Regenair Blower should only
rotate clockwise as viewed from the electric motor side.
The casting has an arrow showing the correct direction.
Confirm the proper rotation by checking air flowat the IN
and OUT ports. If needed reverse rotation of three phase
motors by changing the position of any two of the power
line wires.

OPERATION
A\ WARNING Solid or liquid material exiting the blower
or piping can cause eye damage or skin cuts. Keep away
from air stream.

A\ WARNING - Gast Manufacturing Corporation will not
knowingly specify, design or build any blower for instal-
lation in a hazardous, combustible or explosive location
without a motor conforming to the proper NEMA or U. L.
standards. Blowers with standard TEFC motors should
never be utilized for soil vapor extraction applications or
where local state and/ or Federal codes specify the use of
explosion-proof motors (as defined by the Nabonal Elec-
tric Code, Articles 100,500 ¢1950).

A CAUTION Attach blower to solid surface before start-
ing to prevent injury or damage from unit movement. Air
containing solid particles or liquid must pass through a
filter before entering the blower. Blowers must have--
filters, other accessories and all piping attached before
starting. Any foreign material passing through theblower
may cause internal damage to the blower.

A CAUTION Outlet piping can burn skin. Guard or limit
access. Mark “CAUTION Hot Surface. Can Cause Burns”.
Air temperature increases when passing through the
blower. When runatduties above 50in. HyO metal pipe
may be required for hot exhaust air. The blower must not
-be operated above the limits for continuous duty. Only
models R3105N-50, R4110N-50 and R4310P-50 can be
operated continuously with no air flowing through the
blower. Other units can only be run at the rating shown
on the model number label. Do not Close off inlet (for
vacuum) to reduce extra air flow. This will cause added
heat and motor load. Blower exhaust air in excess of
230°F indicates operation in excess of rating which can
cause the blower to fail.

ACCESSORIES ...Gast gauge AJ496and vacuum
gauges AJ497 or AE134 show blower duty. The Gast
pressure/vacuum relief valve, AG258, will limit the op-
erating duty by admitting or relieving air. It also allows
full flow through the blower when the relief valve closes.




SERVICING

A\ WARNING To retain their sealed construction they

B

should be serviced by Gast authorized service centers
ONLY. These models are sealed at the factory for very
low leakage. .

WARNING  Turn off electric power before removing
blower from service. Be sure rotating parts have stopped.
Electricshock or severe cuts canresult, Inletand exhaust
filters attached to the blower may need cleaning or re-
placement of the elements. Failure to do so will result in
more pressure drop, reduced air flow and hotter opera-

tion of the blower. The outside of the unit requires clean-
ing of dust and dirt. The inside of the blower also may
need cleaning to remove foreign material coating the
impeller and housing. This should be done at a Gast
Authorized Service Center. Thisbuildup can cause vibra-
tion, failure of the motor to operate or reduced flow.

KEEP THIS INFORMATION WITH THIS BLOWER.
REFER TO IT FOR SAFE INSTALLATION,
OPERATION OR SERVICE.

MOTOR WIRING DIAGRAM FOR R4110N-50 & R3105N-50

—_—

SEE IR

PrsuATE E
|

>>u WARNING
THS MOTOR IS THERMALLY
PROTECTED AND WLL
VOLTARE \UTOMATICALLY RESTART
"WHEN PROTECTOR RESETS.
ALWAYS DISCONNECT POWER
SUPPLY BEFORE SERVIONG.

MOTORS WIRING DIAGRAM FOR R4310P-50

858
§39

LOW VOLTAGE

TO REVERSE ROTATION.
NTERCHANGE THE
EXTERNAL CONNECTIONS
TO ANY TWO LEADS.

e

556
P99

UNE
HGH VOLTAGE

>>u WARNING
THS MOTOR IS THERMALLY
PROTECTED AND WLL
AUTOMATICALLY RESTART
WHEN PROTECTOR RESETS.
ALWAYS DISCONNECT POWER
SUPPLY BEFORE SERVICNG.
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MOTORS WIRING DIAGRAM FOR -
R5325R-50, R6350R~-50, R6P355R-50, & R7100R-50

THERMOSTATS (TO
CUSTOMER CONTROL

TO REVERSE ROTATION, J
NTERCHANGE THE

EXTERNAL CONNECTIONS

TO ANY TWO LEADS,
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MOTOR WIRING DIAGRAM FOR R5125Q-50 & R4P115N-50

A1. 1. ——— LINE
=
3 - R

4 LNE

2 2
0} LNE 5'—'--->NSLLATE
4 3

——— THERMOSTAT ——MM
THERMOSTAT THERMOSTAT
LOW VOLTAGE HIGH VOLTAGE

-mm&&mmmmmmmm
DO NOT HAVE MOTOR LEADS S & 8.

MOTOR WIRING DIAGRAM FOR R6130Q-50 & R6P155Q-50

T1 —— LNE
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CONTACTS

TERMOSTATS TO BE CONNECTED IN SERIES WITH
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AUTOMATIC THERMOSTATS RATED AL, 115-600V., 720VA
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REGARDLESS OF CAUSE, if a product you buy from this catalog does THIS WARRANTY DOES NOT APPLY TO ELECTRIC MOTORS,
not work right, Gast will repair or replace it once, at no charge, for up to ELECTRICAL CONTROLS AND GASOLINE ENGINES, WHICH GAST

l one year from the date of shipment from the factory. OBTAINS FROM OTHER MANUFACTURERS. A MOTOR OR ENGINE
: In the course of repair or replacement, Gast may send you written CARRIES ONLY THE WARRANTY OF THE COMPANY THAT MAKES
recommendations on how to prevent a problem from happening again. IT. THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ALL
l Bast reserves the right to withdraw this warranty if you do not follow OTHER WARRANTIES, WHETHER WRITTEN, ORAL OR IMPLIED,
these recommendations. Customer is responsible for freight charges INCLUDING THE WARRANTY OF MERCHANTABILITY AND OF
' both to and from Gast in all cases. FITNESS FOR ANY PARTICULAR PURPOSE. GAST'S LIABILITY IS

IN ALL CASES LIMITED TO THE REPLACEMENT PRICE OF

ITS PRODUCT. GAST SHALL NOT BE LIABLE FOR ANY OTHER
DAMAGES, WHETHER CONDSEQUENTIAL, INDIRECT, OR
INCIDENTAL, ARISING FROM THE SALE OR USE OF ITS PRODUCTS.

Gast’s sales personnel may modify this wammanty, but only by signing a specific, written
description of any modifications.

_ - ’-
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Ph: 616/926-6171 Ph: 616/926-6171 Ph: 201/933-8484 Ph: 708/860-7477 Ph: 44 494 523571
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Fax: 708/860-1748 Telex 83488
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designed to supply up to

420 cfm (714m 3/hr),

7 in Hg/224 mbar (80" H,0] or
4 psi/248 mbar (100" H,0)

The Gast reputation for quality and customer sat-
isfaction is renowned throughout the world. Since
1921 we have been supplying air moving prod-
ucts that have set the industry standard of excel-
fence. Qur regenerative blowers for soil vapor
extraction are no exception. Designed to extract
vapors from contaminated soils, these models are
used in conjunction with site-supplied speciat fi-
ters which clean the contaminants before venting
them to the atmosphere. Since this process can
take months or even years, Gast environmental
blowers are a perfect solution; the only wearing
part is the bearing, which is rated for up to
25,000 hours of service. Also, each of our motor-
mounted models comes with a Class 1 Group D
explosion-proof motor as a standard feature.
Combining this quality with the strongest warranty
in the business and a vast national and interna-
tional distribution network providing product and

_technica! support, we think you'll find our special
.Gast Regenair® blowers to be the right choice for

your soil vapor extraction needs.

MODEL R4 SERIES
48" H,0 MAX. VAC., 51" H,0 MAX. PRESSURE
92 CFM OPEN FLOW

MODEL RS SERIES
60" H,0 MAX. VAC., 65" H,0 MAX. PRESSURE
160 CFM OPEN FLOW

MODEL R6 SERIES
70" H,0 MAX_VAC., 75" H,0 MAX. PRESSURE
215 CFM OPEN FLOW

MODEL REP SERIES
85" H,0 MAX. VAC,, 100° H,0 MAX. PRESSURE
280 CFM OPEN FLOW

MODEL R7 SERIES
90" H,0 MAX. VAC., 90" H,0 MAX. PRESSURE
420 CFM OPEN FLOW

PRODUCT FEATURES

* Explosion-proof motors UL (class 1, group D)
« Sealed air stream

* Rugged construction

« Low maintenance

Product Dimensions Metric (mm) US. Imperial {inches)
Model A B C D E F G H I J K L M NUZO
RAIIONSD 157 43 383 95 72 316 313 50 101 225 227 254 293 175 1
618 168 1530 375 2.85 12.44 1231 198 396 8.86 8.93 10.00 11.73 6.88 .44
R4IOPS0 157 43 356 95 72 316 313 50 101 225 227 254 293 175 1
618 168 14.03 3.75 284 12.44 12.31 198 396 8.86 893 10.00 11.73 6.88 .44
R5125050 178 46 445 114 91 361 344 60 121 260 262 298 350 173 15
700 182 1750 450 358 1422 1356 238 475 10.2510.31 11.75 13.78 6.81 59
R5325RS0 178 46 423 114 91 361 344 60 121 260 262 298 350 183 15
700 182 16.66 450 358 1422 1356 2.38 475 10.25 1031 11.75 13.78 719 .59
RG130G50 197 49 511 140 98 404 389 62 125 289 290 329 391 217 13
775 194 2013 550 3.85 15.89 1530 2.46 4.92 1138 11.42 12.96 15.38 8.56 .52
RGPISS0050 248 80 602 140 137 438 428 64 127 - 290 325 463 257 13
977 315 237 551 539 1725 1687 250 500 - 11.42 1280 18.21 10.12 .50
RGP3SSR50 248 80 554 140 137 438 428 64 127 - 290 325 463 257 13
977 315 2180 551 539 1725 1687 250 500 - 11.42 12.80 18.21 1012 50
RTI00R50 274 92 577 216 212 545 457 100 200 - 375 410 509 257 14
1079 364 2272 850 8.33 21.46 1800 394 788 - 1476 1614 20.02 1012 56

Notice: Specifications subject to change without notice.

R4 Series
R5 Series
R6 Series
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Product Specifications

e

Mode! Hz Motor Specs Full Load HP  RPM Max Yac Max Pressure Max Flow Net. Wt
Kumber Amps "i,0 mbar "HO mbar cm mh s
I RATION50 50 110/220-240-50-1° 9.2/5.24.6 06 2850 35 87 38 95 74 126 60
t 60 115/208-230-60-1* 11.4/6.2-5.6 10 3450 48 120 51 127 92 156
' RA310P-50 50 220/380-50-3° 3.2/16 06 2850 35 87 38 95 74 126 58
60 208-230/460-60-3* 3.4-3.3/1.65 1.0 3450 48 120 51 127 92 156
he R5125Q-:50 60 115/230-60-1 25/12.5 20 3450 60 149 55 137 160 272 77
R5325R-50 50 190-220/380-415-50-3 5.04.4/252.6 15 2850 47 117 50 125 133 226 75
l 60 208-230/460-60-3 6.0-5.6/2.8 20 3450 60 149 65 162 160 272
. R1300:50 50 220-240-50-1 14.7-135 25 2850 65 162 75 187 182 309 129
60 230-60-1 16.3 30 3450 70 174 60 149 215 365
50 220-240-50-1 20.8-19.1 40 2850 65 162 80 193 235 399
' REP155¢-50 60 23060-1 29.9 55 3450 85 212 95 237 280 476 2%
¢ RGP355R50 50 190-220/380415-50-3 14.9-11/7.45-5.8 45 2850 65 162 80 189 232 394 233
60 208-230/460-60-3 20-18/9 60 3450 85 212 100 249 280 476
l RT100R50 50 190-220/380-415-50-3 20.8-18.9/10.4-9.5 8 2850 72 179 80 199 350 595 2g7
% 60 208-230/460-60-3 26.5-24/12 10 3450 90 224 90 224 420 714

*Models have automatic reset thermal protection.

Product Performance
(Metric/U.S. Imperial)

“ _

NOTE: These units with explosion-proof motors are
designed specifically for qualified OEMs in the soil vapor
extraction industry. They are not intended to be applied
for other uses without written acknowledgment from an
authorized employee of Gast Manufacturing

e Corporation.

Model R4 Series

Vacuum Pressure
0 150 papen
et S =
.—‘20'_— ~— "-‘50 He 1% £ n T
éxm“"""‘ o 3 =N~ 60 Hz
& i - £ 10 o
E T = = %
3 SN 2 =
s f X 2 ns—t— \\ X:
= g- 50 Hz X, & EsoHzI Y
= o e = = \
E o= 1 —N\ £ St -
H T S — 3 [ \,_ \:
2 14 \\ \‘ % =X\ \‘
=N = NN
i ] B T 0 e Y et
on 2 60 %0 120 150 175 0 25 5 75 100 125 1% 175
FREE AR FLOW /) FREE AIR FLOW {m3h}
n )|
— 3 t
= 1 - —=
P — S 8
£ B3 -60 Kz z : NI 60 Hz
EY = £w N
= = SEEN
L X g
> - " X & 30— o,
. N < B s M NN T
R 50 Hz iS¢ 20 s v e
E NS EN
= = { A Y < T\ —\——
v 10 o 10 p— )
N == il = tule
¥ e A\ \ N\ -} \N—]
[ = X Y 0 T\
0 20 U] 80 88 100 0 2 © 60 0 100
FREE AIR FLOW (CFM) FREE AIR FLOW - CFM




Model R5 Series
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Model R6 Series
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In-line Filters e Horizontal Swing Type Check Valve
The impeller of a blower passes very A L Designed to prevent back-wash of fluids that would
close to the housing. Itis always wise enter the blower. Also prevents air back-streaming

to have an inlet or in-line filter to if needed. They can be mounted with their discharge 1
ensure troublefree life. either vertical or horizontal. Valve will open with 3" }
of water pressure. 5
Y Model No.  R4RS REREP A7
_ IR o Part No. AH326D AH326F  AH326G

Model No. R4 RS RG.R6P BT T12"NPT  2'NPT  21/2°NPT
Part No. AJ151D AJIS1E AJ151G AJ1STH Moaisture Separator
Replacement Element  AJ135E AJ135F AJ135G  AJ135C The purpose of the moisture separator is to remove
Micron 10 10 10 10 liquids from the gas stream in a soil vapor extraction

process. This helps protect the blower from corrosion
and a build up of mineral deposits.

Vacuum and Pressure Gauges' LIQUID CAPACITY

To monitor the system performance so as not to i . MODEL BALLONS USED OK

exceed maximum duties. Using two (one on each RAMS160 10 R4, R4P, RS

side of the filter) is a great way to know when the » RMS200 18 R4, R4P, RS, RE

filter needs servicing. 2 RMS300 19 RS, R6, ReP

« Vacuum Gauge, Part #AJ497, 2 5/8" Dia., 1/4" NPT, ) § RMS400 40 RGP, R7
0-60 in. H,0 and 0-150 mbar .

) \éicglou :E (i{agg:r"gﬁggs;s:; 258" Dia., 1/57 NPT, ?yesela;t?ni; :I:lil; ivaaive at a given pressure/vacuum -

« Pressure Gauge, Part #AJ496, 2 5/8 Dia. 1/4" NPT, zf” can be assured that no harm will cfme othe = 3
0-60in. H,0 and 0-150 mbar owerior prosiucts in your application from

* Pressure Gauge, Part #AE133, 2 5/8" Dia., 1/4" NPT, excessive duties.

0-160 in. H,0 and 0-400 mbar = Pressure/Vacuum Relief Valve, 1 1/2* NPT,

« Pressure Gauge, Part SAE133A, 2 5/8" Dia,, 1/4" NPT, Qd’r;‘;t;g'gs:’so' 170 in. H,0, 200 cfm max
0:200in. H,0 ¢

Gast also offers other models that are ideal for soil sparging. Our separate
drive blowers are available in 4 sizes to 15 hp, pressures to 170" H,0

(6 psi). Rotary vane compressors are available in motor mounted or
separate drive styles up to 5 hp, pressures to 20 psi.
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MODEL R4110-2
52" H,0 MAX. PRESSURE, 92 CFM OPEN FLOW

PRODUCT FEATURES

¢ Oilless operation

» TEFC motor mounted

» Can be mounted in any plane

* Rugged construction/low maintenance
« Can be operated blanked-off

COMMON MOTOR OPTIONS

* 115/208-230V, 60 Hz; 110/220-240V, 50 Hz, single phase
* 208-230/460V, 60 Hz; 190-230/380-415V, 50 Hz, three phase
* 575V, 60 Hz, three phase

RECOMMENDED ACCESSORIES

* Pressure gauge AJ496

* Filter AG338 .
* Mutfier AJ121D

* Relief valve AG258

Various brand name motors are used on any mode! at the
discretion of Gast Mig. Corp.

Important Notice:
. . e Pictorial and dimensional data is subject to change witho
Product Dimensions Metric (mm) U.S. Imperial (inches) m'%g; me s subjectto ut
325
1281
T P \CAPACITOR

(SNGLE PrASE ONLY

300 [/
11.60

-~

§ i
74}:2.91 ~—375— 95 ’
12.44 216 -
FULLR. TYP. - .47 (4)
8 ) 11,9
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Product Specifications
Max Pressure Max Flow Net Wt.
Model Number Motor Specs Full Load Amps HP RPM H0 | mbar | cim mh Ibs. kg

Ra110-2 110/220-240-50-1 9.0/4.5-5.7 0.6 2850 38 95 74 126 at 186

115/208-230-60-1 9.8/5.2-4.9 1.0 3450 52 130 92 156

190-220/380-415-50-3 2.6-3.311.3-1.4 0.6 2850 38 95 74 126

R4310A-

31042 208-230/460-60-3 3.4-3.21.6 1.0 3450 52 130 92 156 4 186

Product Performance (Metric U.S. Imperial)

Black fine on curve Is for 60 cycle performance.
-Blue line on curve is for 50 cycle performance.
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50illess Regenerative Blowers;
Sofor Mounted i 1o i, v 5555

s

REGENAIR- R5 Series

PRESSURE

MODEL R5325A-2
65" H,0 MAX. PRESSURE, 160 CFM OPEN FLOW

PRODUCT FEATURES

* Oilless operation

* TEFC motor mounted

* Can be mounted in any plane

* Rugged construction/low maintenance

COMMON MOTOR OPTIONS

* 115/208-230V, 60 Hz, single phase

* 208-230/460V, 60 Hz; 190-220/380-415V, 50 Hz, three phase
« 575V, 60 Hz, three phase

RECOMMENDED ACCESSORIES

* Pressure gauge AE133

« Fiter AG338 ‘
* Mutfler AJ121D

* Relief valve AG258

Various brand name motors are used on any model at the
discretion of Gast Mfg. Corp.

Important Notice:

. . Pictorial and dimensiona! data is subject to change without
Product Dimensions Metric (mm) U.S. Imperial (inches) notice.

- R5125-2 1520 386 344

l R5325A-2 14.70 373 13.56 ,
]

g - CAPACITOR
...... (SINGLE PHASE ONLY)

7Y SR VY
9003 56- 4,50 114
bo— 36114.22

15 1% PIPE (2) 11,75 — ‘
.59 (TYP. 4) 298

FULL RADIUS (TYP)

VIEW A-A
MOUNTING HOLE DETAI!.

262 ,"

10.31 REF




.’ Product Specifications

Max Pressure Max Flow Net Wi,
Mode! Number Motor Specs Full Load Amps HP RPM M0 | mbar | cim mh Ibs. l kg
190-220:380-415-50-3 6.6-6.7/3.3-3.5 | 1.35 2850 50 125 133 226
R5325A-2 ‘
208-230/460-3 6.9/3.45 25 3450 65 162 160 272 8 25
R5125-2 115/208-230-60-1 22.4112.4-11.2 2.5 3450 60 149 160 272 73 33,1

Product Performance (Metric U.S. Imperial)  Blackine on curve is for 60 gfl‘pg%mm‘- .

250

)
a8
|
|
f
v |
' 4

*{] R5325A-2
R5125-2

b
(S)
o

AN
AN

5325A-2 X <
100t ONLY 3

Metric — Pressure (mbar)

D - - - -ﬁ“‘- D - - I
)]
o
.
'

\
00 50 100 150 200 250 300
FREE AIR FLOW (m3/h)
100

o

Q,

=

= 80 RN

= N,

o - "R5325A-2

Z 60 oo R5125A-2

«fg T TR

= [ R5325A-2 \
‘ = 40t ONLY N
i 5
: E \
, =< 20

CQ A\
] %
9 ;
i 0 25 50 75 100 125 150 175

‘FREE AIR FLOW (CFM)

. *Recommended maximum duty.
- - - - Intermittent duty only.




Product Specifications

Max Vac Max Flow Net Wt.
Model Number | Hz Motor Specs HP RPM H,0 mbar ctm mh Ibs. kg
50 110/220-240-50-1 0.6 2850 35 924 72 122
R4110N-50 60 28
60 115/208-230-60-1 1.0 3450 48 895 88 150
50 220/380-50-3* 0.6 2850 35 824 72 122
R4310P-50 58 27
60 208-230/460-60-3* 1.0 3450 48 895 88 150
R5125Q-50 60 115/230-60-1* 2.5 3450 60 865 145 246 77 35
50 190-220/380-415-50-3° 1.85 2850 47 897 120 204
R5325R-50 . 75 34
60 208-230/460-60-3° 2.50 3450 60 865 145 246
50 190-220/380-415-50-3" 45 2850 70 840 235 400
R6P355R-50 247 12,
60 208-230/460-60-3* 6.0 3450 90 790 260 442
*Motors do not have thermal protection with automatic reset.
Product Performance (Metric U.S. imperial)
Model R4 Series 80 & -
50 - ! , >
850 SSEgjnases z
= = wfg e
é 900 4 _=‘ "‘—{ i , . 11 -
= T 60 Hz = 1t + —
s [/ = :5'.5“1 T =
g 950 ] S T : }“
1000 1. 1 '
| LY o I t X
0 30 60 80 120 150 180 0 20 40 60 80 100
FREE AIR FLOW {m>/h) FREE AIR FLOW (CFM)
Model R5 Series 8 = sess ’ " T x
850 5 = -
£ S 60 Hr 2 = 80 by
E 13 £ T
;900 T 2‘ llllll! 3 Isrotz
2 BB T S iy !
g xSl X g o H ] ~
> T N s 4 T . T
850 E== 2 H 50 NIRinY ]
1000 = 0 “‘ .
0 50 100 150 200 250 300 6 25 50 75 100 125 150 175
FREE AIR FLOW {m/h) FREE AIR FLOW (CFM)
Model R6P Series ™ 120
300 100
i ‘a 50 Hz
5 850 : =W
;E— 750 Hz ) >
S 900 3 50 Hz
g g w
950 I
20
1000 B2 ! .
0 100 200 300 400 ° 0 S0 100 150 200 250 300
FREE AIR FLOW (m*/h) FREE AIR FLOW (CFM)

*Minimum flow permissible through the unit for trouble-free, continuous operation.
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REGENAIR ACCESSORIES

Inline Filters (for vacuum)

© - ®

I

Inlet Filters (for pressure units only)

@®
l ’ NG
® -G !
R1-R3 R4-R7 -——-b,:K
ReP ®
Model R4, RS SDRS, SDR6
Number R1&R2 ] &SDR4 R6PP, RGPS  RY RS, SDRS
Model R4, RS SORS, R6P
Port & AVASD AVAOC  AG33? AJ151 151H Number RIAR2 RS  &SDR4  R6PP,R&PS  R7
Dim A 825 825 11.75° 8.00° 1625°
DimB 8875 8875 475" 1025° 2713 Port # ANI258 AN AGID AJI25E AJ126G
DInC___~ VFPT 1 V/4'FPT_V1/2MPT___21/2 MPT 3 MPT mA 500" 500" 10,83 10.63___10.00°
Dim D - - VY2FPT — 21/2MPT____ 3 MPT Dim B 4.62° 712" 481" 481" 13127
DIm E - - 2.38 5.50 8.50 Dim C Y’ MPT VV&MPT YV V/ZFFT 2T 21/ MPT
Repiocement
Eloment _AVA60 AV AG340 AN3SG  AN3SC | Eement  AJI34B  AJI34C  AG340 AG3M0 AJ135A
Micron 10 10 25 10 10 Micron 10 10 25 25 10
MPT = Mdle Pipe Thread All are heavy duty for high amounts of particulates.
FPT= Female Pipe Thread inlet filters for REGENAIR blowers are drip-proof
MUfﬂerS when mounted as shown.
1
® B
— Pressure-Vacuum Gauge
R ‘!' _
——— 1y ® Pressure Gauge. Part #AJ496, 2 5/8° Diameter, 1/4°
‘ ©‘ N NPT, 0-40 inches H,0 and 0-150 mbar
T — Pressure Gauge, Part #AE133A, 2 5/8° Diameter, 1/4*
Model prey " Rep NPT, 0-200 lnchestocnd 0-500 mbar
Number R2 RS &SDRS®  R6PP,RSPS  R7
bt : : : Vacuum Gauge, Part # #AJ497, 2 5/8° Diameter.
1 . 040 inches
Dim_A 7.46" 794 12.75% 17.05' 17.44% 1/47 NPT, H20 and 0-150 mbar
Dim. B 238 2> 325 363 425
Dim.C 'NPT  V1/4°NPT V1/Z2NPT 2 NPT 21/Z NPT Vacuum Gauge, Part #AE134, 2 5/8°, Diameter, 1/4°
NPT. 0-140 inches H20 and 0-400 mbar
* For Inlet Only
** Approdmately
Fittings
Pipe Stze 1 1/4 11/2° 2‘ 21/2°
Too BANS B A BA  mady Relief Valve
& BA247 BA248
Ebow BAZ0 _BA244  BAIX 248 Pressure/Vacuum Rellef Valve
10 13 ‘
P L X—BABS_ BAVE) BASI0 BARID Part #AG258, 1 1/2° NPT,
m Hose ATIA AR Adjustable 30-170 inches H 20.
] - - - CFP 1 " ::d
Hose 1.D. 1.25 1.5 - - - 20 mum
Metal Male
Pipe Hose Sllencer for Rellef Valve, Part
Barb AJNIZD  AJNI™E ANTZC ANNIZG  ANIZH #AJ121D
Hose 1D, 1.00 125 1.50 2.50 300 .
Model R4, RS Ré, SDRG
. . SDR4 R&P
Horizontal Swing Type Number RI,R2 ) ASDRS  REPPR&PS  R7
Check Valve P
¢ Dim A 3.57 419 4.50 §.25 [
' Dim.B__ 2.2 2.0 2.64 382 507
DIm.C__ I'NPT VV/&NPT 1 \/ZNPT . ZNPT 21/Z NPT
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APPENDIX B
ROTARY-VANE BLOWER INFORMATION
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WARNING: UNIT SHOULD NOT PUMP EXPLOSIVE GASES OR .
l BE USED IN EXPLOSIVE AMBIENTS. - '
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OPERATING AND MAINTENANCE INSTRUCTIONS

CONSTRUCTION: The end plate, body, rotor and foot
bracket are all cast iron. Consequently any moisture that
accumulates in the pump will tend to corrode the interior
especially if it stands idle. The vanes are made of bard
carbon and are precision ground. They should last 5,000 to
10,000 hours depending upon the degree of vacuum pres-

sure at which the pump is rua, - .

STARTING: CAUTION: NEVER LUBRICATE THIS
OILLESS AIR PUMP. The carbon vanes and grease packed
motor bearings require no oil. If the motor fails to start or
slows down when under load shut the unit off and unplug.

- Check that the supply voltage agrees with the moror post

termizals and the motor datz name plate. CAUTION: ALL
DUAL VOLTAGE MOTORS ARE SHIPPED FROM THE

 FACTORY WJRED FOR THE HIGH VOLTAGE. If the

pump is exwemely cold allow it to warm to room temper-
ature before starting. If anything appears to be wrong with
the motor return the complete pump to an authorized Gast
service facility.

To minirize noise and vibration the unit should be mounted
on.a solid surface that will not resonate. Usc of shock
mounts of vibration isolation material is recommended. In-

. let or discharge noise can be minimized by attaching the

muffler. The unit should not be allowed to operate in am-
bient air temperatures: in excess of 40°C (104°F). If the

motor fails to start or slows down when under load shut the -
_ unit off and unplug. Check that the supply. yoltage agrees

with the motor post terminal serup and the motor dats name
plate. - . :

FILTRATION: Care miust be taken to insure that any par-

. ticles (dirt; chips, foreign aterial) often found in new
plumbing not be allowed to enter the unit. Liquid, moisture .

'vapor, or oil based contaminates will affect pump perform-
ance and must be filtered from entering the pump. ..

Dirty filters restrict air flow end if not corrected could lead
to possiblc motor overload, poor performance: and early
pump failure. Check filters periodically and clean when
necessary by removing felts and washing in Gast flushing

~ solveat (part number AH255). Dry with compressed air and -
replace. ‘
. FLUSHING: Should excessive.dirt, foreign particlcs, .

will act sluggish or even breik  Flushing the pump should
remove these materials, First remove the filter & muffier-
clean with solveat & dry with compressed air. ‘

DISASSEMBLY: Begin by removing the fan guard and

fan. The dead end plaic may be removed using 2 wheel

puller. The vanes and body area can then be inspected for

damuge or further cleaning. Unless scoring is visible do not”
rcmove drive end plate and top clearance will be main-

tained. If further repair is required remove the spannef not

before using a wheel puller to remove the drive end plate.

Both bearings are a press fit on the shafl. :

REASSEMBLY: First atach the drive end plate (but do
pot tighten bolts) and press the bearing on the shaft (be sure
to properly support the inner ruce). 1f required top clearance
(between rotor & body) should then be set (for 1067 models.
it is .0015 and for 2067 and 2567 it is .003). Now replace
the dead end plate and bearing. Then the beliville sprimgs,
washer and snap ring should be replaced. With'a dial n-

 dicator on the dead end shaft 1o show any movement, install -

spanner nut (with adhesive to keep from vibrating loosc)
untdl indicator moves .002-.0025. Check shaft for ease of
rotation. ' C e

HAZARD PREVENTION:

- . “WARNING: MAKE SURE THE ELECTRIC MOTORIS -

PROPERLY-GROUNDED AND THE WIRING IS DONE
BY A QUALIFIED ELECTRICIAN FAMILIAR WITH
NEMA MG2 SAFETY STANDARDS, NATIONAL
ELECTRIC CODE AND ALL LOCAL SAFETY CODES.

WARNING: THE ELECTRIC MOTOR MAY BE THER-.
MAILY PROTECTED AND WILL AUTOMATICALLY
RESTART WHEN THE PROTECTOR RESETS.

WARNING: WHEN SERVICING ALL POWER TO THE
MOTOR MUST BE DE-ENERGIZED AND DISCON-
NECTED. ALL ROTATING COMPONENTS MUST BE
AT ASTAND STILL. .

WARNING: DO NOT USE KEROSENE OR OTHER

. COMBUSTIBLE SOLVENTS OR OPERATE PUMP IN -

moisture, or ol be permitted to enter the pump the vanes EXPLOSIVE AMBIENTS. -
o ' Performance Data S '
Modal Vacuum . Maximum ~ | Model Pressure :
| __OHG 10°HE@ | 20 He Vacuum o PS! -5 PSI 10 PS! - 18 PSL
1067 | 85CFM | S0CFM | . 20 _ 26"HG - 1067 | 8SCFM | 7s5CPM | 7OCFM | - 65CFM
2067.| 180 .- |.s0. .1 30 2r - 2067 | 170 1490 120 10 -
2567 | 20.0 13.0 ! 5.0 27 2867 | 21.0 19.0 17.0 16.0 - -
Gast Manufacturing Co., Ld. ' Gast Manufacturing Corp. Gast Manufacturing Corp.
Coronation Road, Cressex Estate .. 2550. Meadowbrook Road 505 Washington Ave.
High Wycombe, Bucks HP12 3SN Benton Harbor MI 49022 . Garlstadt:NJ 07072
England 23571 616/926-6171 201/933-8484 :
FAX‘444-94376$88 el . FAX 616-925-8288 FAX 201-933-5545
. Breoner-Fiedler & Assoc. - . Wainbee, Ltd. Wainbée, LTD.
13824 Bendey Place’ 121 City View Drive : 215 Brunswick Blvd.
- Cerritos, Ca. 90701 Rexdale, Ontario, Canada MOW 5A9  Pointe Claire, Montreal
213-404-2721 : 416/243-1900 © . . Canada H9R 4R7
FAX 213-404-7975 FAX 416-243-2336 514/697-8810

| . FAX 514-697-3070
Note: All general correspondence should be dirccted to Gast Mig Corp, P.O. Box 97, Benton Hatbor, MI 49022
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- ACCESSORIES

CHECK VALVES —vecuum

QAUGES—pressure

AEDS A® NPT, male Mot W' KPS, 030 ps
ANS0 A NPT, ternale AABLLE  WNPS. 0-39 pai - 2Cmt
AJSSA W° NPT, fermie ARSOS W NS, 0160 poi (bmck mour)
—VECULM $Wing AASO? W KPS 0-160 po Gk Mo
CHECK VALVES APSEY Ya° NS, 0-100 pg), remvy c1ty (DOTOM M)
AMITEA ¥ NPT
ArIe8 v NPT GALGES ~vacuum
- ANg2) W* NPS. 0-00 Hg, 0-740 v g
CORDS—ELECTRIC o N O
AARLE VI W TN, 119V whtxt swieh, 10 & RAND T
ARBIS W %" b, 20V winout seich, 10 R LES—carmying
1ASIS WU 4 . 113 V weh swih, 108, | Apsss o W and W N0 ung
FILTERS—no ja's ) MUFFLERS —gtass jar
ACR2 W laraie NPS, 10 M ioree ARSIag 3 NPS, g, 1O micron, oy od-less tures
ACAS " male NPS. 10 m icron ABgoot W NPS, 102, 50 micron, for O6Ic2= U
ACAM I maie NP, 10 mioros ABSOS W NP, 1 pl 50 TSN, ki ol-wws DTS
AASORS 3* fermoe NOPS, B0 migren ADSS0 " NP3, 2 et 50 micon
AASCSF W e NPE, 50 misror Afsecs T KPE, 2 Qu. 80 micron, wah Srng for
AAJSG W mply NPS. 30 micon quister cocTTCn
£300A %” male NPX, §0 micron AASOQF W NPS, 1 QL. 10 macron, for ah-desd pures
s W wrwie NPS, 50 cicron AASONG W NPS, 1 2, $0 micron, for oddoks purge
AD?SY 1° maie NPS, 30 micron ARNB W’ NPS, 1" oz, 50 micron, i oi-ess pumes
s —glass j i ARG NG 88 AAG22 Bt with slenang w0
ILTERS fm e y— R Y W KPS, 26z 80 Micron, lor oHez3 pumes
prvitin e MUFFLERS ~meta! jar
20860 1° NPE, 2 . 50 mioron ABE12A W NPS_ W oL, 10 meron
ARSS0 3 NPE, T g, 10 mrioren ABEICS W NP, W pt., 10 maTn
ABas9D W KPS, 1 st 50 iron ABsoRA W NP, WL, 10 maon
AB0 V¥ NPS, 1 5L, 50 oucron AROSIC Y NPS. t @t 10 mitron
Aux: zm«a_:om ABESOD ¥ NPE, 1 L. 10 migon
AR NP3, 1 pt, 10 mezon -
ABSOIC 3 NPS, 1 pr.. $0 micrn MUFFLERS— cler
AREOC V¥ NPS, 1 ., 10.miron Mgne WNPS. W oz
AASCOE V' KPS, T QL. 80 mioron vazsut W NPS, B G2
AASOOD " NP, 1 @, 10 mieren VERG 4 NPS, 8 cx
u£ a-:::. : 2. 50 micron OVERLOADS—motor
\ % NPS, § oz, 90 mcron -
vsa00 e NP3, § oz %0 micon :";"""““""“’"""’m”“
V400G W NP, 8 oL, 50 micron
FILTERS—metal jar BAINT
prosees T —— = Qact bhe-g7yy. 18 g2 seresd an
ABST2 W NPS, V¥ ., 10 mazon REUEF VALVES—pressure
Apaces 3 NP3 Y e 10 micvon Az W NPS, o Deidw 2 cim
ASED9 W NPS, WX, 10 misron AA0S %W RS, flow below 2 om
28608 W NPS, Y o2, 5 meon AASD0 W NPE. 80w Defow 10 cin
ABSSOC W NPS. 1 L 10 mioon AATY ° NS, fow eiave 10 o
ARG 2°NPE, | g K mion AFSTCS * NPS, 0-100 pt
Ao WN’SJV-!D'HFU AT - NPT, 0100 pad
| ADSER Yo NPS. 1 e, 10 N ASees 1° NPT, 0-100 g
FILTERS—plestic jar RELIEF VALVES—vacuum
AATZN W NPR, W AAOSC W NPS:fiow betow 2 &M
Voo W NPS. S ac AA207 W NP3, 80w brviow 2 oim
VEOON W NP8 e AABLOA I NPS, ow fom 2413 dm
FLUSHING SOLVENT AL ¢ NP3, fow gove 10 cm
Tarss T ASSEY 1* NPS, tor 45£3, 5588
FOOT SUPPORT ASSEMBLIES SWITCH »vacm - '
AC138 o1, 0322 0522 | AEass wies
AR WeAL® hp PRI RITES TRAPS wvazuum
Af2¢t © Wra” ptn pumgs. ANS?S W NPS. S oz
AZ243 W hp pidion puTes AASTIB WS, 242
AASTSC W° NPS, 2 o
TROUBLE SHOOTING GUIDE FOR ROTARY VANE PUMPS
Low Hi Pump Motor
REASONS FOR PROSLEM * | Vae. | Press. | Vac. | Press. | Overheating | Overosd
Fiter dirty X X at : b 4 X
pump
Muttiec dirty X 3 X X
pump
Vac. ne cotigpsad X at X X
purm
Refief vaive set X X X X
00 high
Ralief vaive set X X
100 low
Plugged vacuum of X X at o X X
pressyre line pump | pump .
Vanes sticking X X
Running & too Mgh RPM X X X X
Vanes worn (reptace) X X .
Shght seal worn (replace) X X
Dust or cffset powder b3 X X b 4
in punp
Motar nat wired X X X
corectly
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_, 8.5, 1705
©and21.0c

MODEL 1067 SERIES
15 PSI MAX. PRESSURE, 8.50 CFM OPEN FLOW

MODEL 2067 SERIES
15 PSI MAX. PRESSURE, 17.00 CFM OPEN FLOW

MODEL 2567 SERIES
15 PSt MAX. PRESSURE, 21.00 CFM OPEN FLOW

PRODUCT FEATURES

« Qilless operation

EUROPEAN MODEL « Close coupled- easy motor mounting
Product Dimensions Metric (mm) * Rugged construction/low maintenance

* Essentially pulse free service
Model A B C D E F G H I J K L M N

1067 185 100 144 72 288 180 102 11 125 165 241 142 19 80 | INCLUDES

2067 195 100 144 72 289 180 102 11 125 165 284 164 19 80 « Filter AASOSF (1067), AASOSG (2067 2567)

2567 195 100 144 72 283 180 102 11 125 165 284 164 19 80 | *Fan/coupling assembly AH198
* Fan guards AC102C, AH194

U.S. MODEL
Product Dimensions Metric (mm) U.S. Imperial (inches) RECOMMENDED ACCESSORIES
Modet A B € D E F G H I J X L M N . AABQQ (1067),

AA307 (2067,2567) .. version)
1067 195 145 287 180 132 102 11 124 165 241 142 495 21 76 * Pressure gaug SMB(U,S.Version)

1067 7.69 569 11.317.09 519 40 .44 488 650 9.50 5.59 19.50 .84 3.00 | °Repair kit K356 (1067)

* Repair kit K350 (2067/2567)
2067 194 145 287 180 132 102 11 124 165 284 164 S84 21 76
2067 7.63 5.69 11.317.09 519 4.0 .44 488 6.50 11.19 6.44 23.00 .84 3.00

2567 194 145 287 180 132 102 11 124 165 284 164 584 21 76

2567 7.63 5.69 11.317.09 519 4.0 .44 488 6.50 11.19 6.44 23.00 .84 3.00 | Pictorial and dimensional data is subject to change without

- - notice.
Dimensions for reference only. METRIC MODEL

D
.
h
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Product Specifications

Metric-Pressure (bar}

U.S./lmwil-frzs‘sun (psig)

RPM Net Wt.
Model Number Motor 60 cycle 50 cycle HP kW Ibs. kg
1067-P102 Not included 1725 | 1425 1 0,75 7} 15,40
1067-P104 (metric) Not included 1725 1425 1 0,75 M4 15,40
11067-P106-G561X 110/220-240;
! 1 - 1 0,75 65 \
(like 1067-P102 plus motor) | 115/208-230; 50/60-1 725 235
2067-P102 Not included 1725 1425 1 0,75 47 21,3
2067-P104 (metric) Not included 1725 1425 1 0,75 47 21,3
12067-P106-G561X 110/220-240:
) - ¢ 1,
(like 2067-P102 plus motor) | 115/208-230; 50/60-1 1725 ! 0.75 % a
2567-P102 Not included 1725 1425 2 1.5 46 20,9
2567-P104 (metric) Not included 1725 1425 2 1.5 46 20,9
2567-P106-G475
/4 -
(ike 2567-P102 plus motor) 230/460-60-3 1725 2 1,5 81 36,8
tMotor includes Thermotector.
: ; Black line on curve is for 60 cycle performance.
Product Performance (Metric U.S. Imperial) Biue fine on curve is for 50 cyczle pgdormance.
Model 1067 58201 RaNY A NN KR 0N buu} FRAL :z - T
' £ 120 e = as R P g i !j_.
e T =
E SARS AR - Fo—et =
& &0 i ; - ‘é‘ ]
< . - ; w
g 4.0 - g 20
i Bt : . . . { ! ; ’ . : }
o= 11 1. > 1 1 1 I 0 R N - L 1
8 025 050 075 1.0 125 15 178 0 5 1 1§ 2 25 30
Metric-Pressure (bar) U.S./Imperiat-Pressure (psig)
' Model 2067 “'EETEE e e e
=30 — : + 160 .IT
E P~ T T ; ; ’ Suu.__ .:\\ . -
MRy ~Susd [N SN i x R0 v
E o= s - 2 e e :
s 1” S v fl; T 5],0____‘_ "“—._lg._‘_; T
E Py T l 'y iT * ] : . E " T Tl 1 1 :
& 100~ T — 1= Eo =
AT HH ] T : :
o I A T o LI 1 i
0 025 05 075 18 125 15 175 0 s 10 5 20 %
Metric-Pressurs. {bar) U.5./tmperiai-Pressurs (psig)
Model 2567 *'FEA—Tr= s S EE e e
i e s
F 300 prete—= = s H - : T
E ;‘{_j - ;L ,,é %15.0 : ] n l
gm ARS8 WA Farm : 210 = S
= et —L = — 3' T
gmn':i ‘ ‘ ” aaE Em e —
= T f W
o T T o T
0 025 05 075 10 125 15 175 0 5 10 15 20 2%
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APPENDIX C
DATA COLLECTION SHEETS
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APPENDIX C

CHAIN OF CUSTODY FORMS
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APPENDIX D
AIR PERMEABILITY TEST RESULTS




FIGURED.1
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FIGURED.2
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FIGURED.3

| Air Permeability Test
VMP3-4 & VMP3-7; radius = 40 feet
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FIGURE D.4

Air Permeability Test
Steady-state Calculation Method
PS-2 - Fairchild AFB, Washington
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‘ i FIGURE D.5
|
I Air Permeability Test
VMP1-4 & VMP1-6; radius = 10 feet
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FIGURE D.6
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FIGURED.7

Pressure (inches H20)
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FIGURE D.8

Air Permeability Test
Steady-state Calculation Method
PS-1A - Fairchild AFB, Washington
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FIGURE D.9
Air Permeability Test
VMP1-3.5 & VMP1-6; radius = 10 feet
PS-1B - Fairchild AFB, Washington
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FIGURE D.10

Pressure (inches H20)
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FIGURE D.11
Air Permeability Test
VMP3-3 & VMP3-5; radius = 40 feet
PS-1B - Fairchild AFB, Washington
1.40 ©
1.20 +
> ]
1.00 +
o
T
y, 0801
Q
L
Q
E
g
? 060+
0
2
Q.
0.40 ©
(-}
0.20 1 . e® 000 @mo'o o AP e o
 J
]
®
0.00 4 T et — i
1 10 100 1000

Elapsed Time (minutes)

[@vMP3-2.5 BVMP3-5 |

ENGINEERING-SCIENCE, INC.




FIGURE D.12

Pressure (inches H20)
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FIGURE D.13

Pressure (inches H20)

VMP1-4 & VMP1-7; radius = 10 feet
Bldg 2034 - Fairchild AFB, Washington
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FIGURE D.14

Air Permeability Test
VMP2-4 & VMP2-7; radius = 20 ft
Bldg 2034 - Fairchild AFB, Washington
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' FIGURE D.15
| . Air Permeability Test
VMP3-5 & VMP3-8.5; radius = 32.5 feet
; l Bldg 2034 - Fairchild AFB, Washington
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| ! FIGURE D.16
l Air Permeability Test
l Steady-state Calculation Method
l Bldg 2034 - Fairchild AFB, Washington
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FIGURE D.17
Air Permeability Test
VMP1-5 & VMP1-7.5; radius = 10 feet
Bldg 2035 - Fairchild AFB, Washington
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FIGURE D.18
Air Permeability Test
VMP2-5 & VMP2-7.5; radius = 16 ft
Bldg 2035 - Fairchild AFB, Washington
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FIGURE D.19
Air Permeability Test
VMP3-5 & VMP3-7.5; radius = 33 feet
Bldg 2035 - Fairchild AFB, Washington
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FIGURE D.20
Air Permeability Test
Steady-state Calculation Method
Bldg 2035 - Fairchild AFB, Washington
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APPENDIX E

IN SITU RESPIRATION TEST RESULTS
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FIGURE E.1
Respiration Test at VMP1-4
PS-2 - Fairchild AFB, WA
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" FIGUREE.2
l Respiration Test at VMP1-7.5
. PS-2 - Fairchild AFB, WA
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l FIGURE E.3
I Respiration Test at VMP2-4
i PS-2 - Fairchild AFB, WA
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N | FIGUREE 4
I Respiration Test at VMP2-6.5
. PS-2 - Fairchild AFB, WA
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l FIGURE E.5
I Respiration Test at VMP3-4
' PS-2 - Fairchild AFB, WA
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FIGUREE.6
Respiration Test at VMP3-7
PS-2 - Fairchild AFB, WA
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FIGURE E.7
Respiration Test at VW-1
PS-1A - Fairchild AFB, WA
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FIGURE E.8
Respiration Test at VMP1-4
! PS-1A - Fairchild AFB, WA
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‘ l | FIGUREE.9
l Respiration Test at VMP1-6
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FIGURE E.10
Respiration Test at VMP2-3
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FIGUREE.11
Respiration Test at VMP2-5.5
PS-1A - Fairchild AFB, WA
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FIGURE E.12
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FIGURE E.13
Respiration Test at VMP1-6
PS-1B - Fairchild AFB, WA
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| l FIGURE E.14
Respiration Test at VMP2-3
l PS-1B - Fairchild AFB, WA
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FIGURE E.15
Respiration Test at VMP2-5.5
PS-1B - Fairchild AFB, WA
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FIGURE E.16
Respiration Test at VMP3-5
PS-1B - Fairchild AFB, WA
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FIGURE E.17
Respiration Test at VW-1
Building 2034 - Fairchild AFB, WA
T 40
200 +
430
10
15.0 + °
[ ]
e
£ 3
e
§ +20 g_
5 £
+1.0
° 9
0.0 +— - et ———r—r—perepeer——+ 0.0
0.0 5.0 10.0 150 200 25.0 30.0
Time (hours)
& VW-1,02 (%) e k=76 %/hr ® VW-1,He(%)

ENGINEERING-SCIENCE, INC.




FIGUREE.18
Respiration Test at VMP1-4
Building 2034 - Fairchild AFB, WA
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: l FIGUREE.19
I Respiration Test at VMP1-7
I Building 2034 - Fairchild AFB, WA
T 4.0
l ®
20.0
l 430
®
l 15.0
P € 2
c
3 72° 32
' g 10.0 ._.g
|
5.0
i )
l 0.0+ —r———rt——r—r——+ 0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0
l Time (hours)
' © VMP1-7,02 (%) ——k=.70 %/hr ® VMP1-7,He (%)
(Oxygen utilization rate)
l ENGINEERING-SCIENCE, INC.




FIGURE E.20
Respiration Test at VMP2-4
Building 2034 - Fairchild AFB, WA
- 4.0
-b
200 T o .
+3.0

15.0

NS
o
Helium (%)

Oxygen (%)
_E; .
o

©
+ 1.0
50 +
0-0 ¥ r ¥ ¥ : v A v J : v L v v ]l v v l. v : L ¥ v v : v v v ¥ OIO
0.0 5.0 10.0 15.0 20.0 25.0 30.0

Time (hours)

© VMP24,02 (%) ——k=.50 %/hr ® VMP2-4,He(%)
(Oxygen utilization rate)

ENGINEERING-SCIENCE, INC.




i l FIGURE E.21
l Respiration Test at VMP2-7
l Building 2034 - Fairchild AFB, WA
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l FIGURE E.22
B
Respiration Test at VMP3-5
l Building 2034 - Fairchild AFB, WA
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FIGURE E.23
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FIGURE E.24
Respiration Test at VW-1
Building 2035 - Fairchild AFB, WA
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FIGURE E.25

Respiration Test at VMP1-5
Building 2035 - Fairchild AFB, WA
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FIGURE E.26
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FIGURE E.27
Respiration Test at VMP2-5
Building 2035 - Fairchild AFB, WA
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1 . FIGURE E.28
l Respiration Test at VMP2-7.5
l Building 2035 - Fairchild AFB, WA
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FIGURE E.29

Respiration Test at VMP3-5
Building 2035 - Fairchild AFB, WA
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FIGURE E.30
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APPENDIX F

BIODEGRADATION RATE CALCULATIONS
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